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By  DR.  FRANK  L.  PLATT 


N  January  10,  1910,  at  a  meet- 
ing of  the  San  Francisco  Den- 
tal   Association,    a    resolution 
was    adopted,    providing    for 
the    appointment    of    a    com- 
3  take  the  initial  steps  toward 
a  dental  congress,  international 
cter,   in   San   Francisco,  during 
>d  of  the  Panama  Pacific  Inter- 
Exposition,   and   appropriating 
of  one  hundred  dollars  to  meet 
anses  of  the   committee   in  the 
e  of  its  duties. 

ie  February  meeting  of  the 
:he  personnel  of  the  committee 
ounced  as  follows : 
nan,  Dr.  W.  A.  L.  Knowles; 
s,  Dr.  Frank  L.  Platt,  Dr.  Guy 
icrry,  Dr.  James  G.  Sharp  and 
rles  E.  Post. 

:ommittee  met  at  various  times 
during  1910  and  1911  to  devise  ways 
and  means  for  promoting  the  congress 
and  finally  called  a  convention  of  dele- 
gates representing  the  dental  societies 
of  Oregon,  Washington,  Idaho,  Colo- 
rado, Utah.  Arizona  and  California,  to 
form  a  representative  committee  of 
organization  to  promote  the  interests  of 
the  congress. 

This  convention  met  on  March  14, 
1912,  adopted  by-laws,  and  elected 
officers  as  follows :  Dr.  Frank  L. 
Platt,  Chairman;  Dr.  Arthur  M.  Flood, 
Secretary;  Dr.  W.  A.  L.  Knowles, 
Treasurer. 

It  was  decided  that  these  officers, 
with  twelve  directors,  constitute  the 


officers  and  board  of  directors  of  the 
committees.  Of  the  twelve  directors, 
five  were  to  be  chosen  from  the  mem- 
bers of  the  profession  residing  near 
San  Francisco  to  facilitate  securing  a 
quorum  at  meetings  of  the  committee, 
one  from  Southern  California,  and  one 
from  each  of  the  Pacific  Coast  States 
represented  in  the  convention.  These 
directors  were  to  be  elected  by  the  den- 
tal societies  of  their  respective  States. 

Drs.  H.  G.  Chappel,  J.  L.  Pease,  Fred 
G.  Baird,  R.  B.  Giffen  and  A.  M.  Bar- 
ker were  elected  to  the  directorate. 

Reports  of  several  sub-committees  of 
the  original  committee  were  read  and 
discussed,  the  membership  fee  was  fixed 
at  ten  dollars,  and  it  was  voted  that  the 
organization  incorporate  in  order  to 
facilitate  the  transaction  of  business. 

The  delegates  to  the  convention  and 
the  original  committee  of  organization 
having  performed  the  duties  entrusted 
to  them,  passed  out  of  official  existence 
and  the  Committee  of  Organization  of 
the  Panama  Pacific  Dental  Congress 
assumed  full  control  of  the  destinies  of 
the  organization. 

At  the  first  meeting  of  the  Committee 
of  Organization,  committees  were  ap- 
pointed on  revision  of  by-laws  and  in- 
corporation whose  reports  were  adopted 
at  later  meetings.  On  the  advice  of 
the  attorney  for  the  board,  it  was  de- 
cided that  the  corporation  to  be  formed 
consist  of  only  five  members  rather  than 
the  whole  committee  of  organization, 
that  it  have  a  distinctive  title  and  have 
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full  control  of  the  finances  of  the 
congress.  In  pursuance  of  this  plan, 
the  incorporation  of  the  Pacific  Dental. 
Congress  Commission  of  1915  was 
effected  with  the  following  officers : 
(Dr.  W.  A.  L.  Knowles  resigning  as 
Treasurer  of  the  Congress  and  declin- 
ing to  serve  as  Treasurer  of  the  Com- 
mission) ;  Dr.  Frank  L.  Platt,  Presi- 
dent; Dr.  Arthur  M.  Flood,  Secretary; 
Dr.  Fred  G.  Baird,  Treasurer,  and  Dr. 
R.  B.  Giffen  and  Dr.  Joseph  Loran 
Pease. 

The  adoption  of  the  plan  of  incor- 
poration abolishing  the  office  of  Treas- 
urer of  the  Committee,  the  office  of 
Vice-Chairman  was  created  in  order  to 
maintain  the  required  number  of  officers 
and  provide  for  emergencies  and  Dr. 
W.  A.  L.  Knowles  was  elected  Vice- 
Chairman  of  the  Committee  of  Organi- 
zation. 

The  only  stock  issued  was  one  share 
to  each  member  of  the  corporation, 
which,  under  its  charter,  was  em- 
powered to  issue  three  thousand  de- 
benture bonds  of  the  value  of  ten  dol- 
lars each.  The  funds  derived  from  their 
sale  are  to  be  used  to  promote  and 
finance  the  congress  with  the  under- 
standing that  when  the  duties  of  the 
corporation  are  performed,  its  debts 
paid  and  the  congress  closed,  any  sum 
remaining  in  the  treasury  shall  be 
divided  pro  rata  among  the  holders  of 
the  debentures.  In  order  to  bring  these 
matters  to  the  attention  of  the  profes- 
sion, a  mass  meeting  was  held  in  San 
Francisco,  April  29,  1912,  at  which  time 
the  purposes  of  the  Committee  of  Or- 
ganization and  the  Corporation  were 
explained.  At  this  meeting  twelve  mem- 
berships in  the  congress  were  taken  and 
two  thousand  one  hundred  and  thirty 
dollars  subscribed  for  debentures. 

At  a  meeting  of  the  committee  held 
on  August  17,  1912,  Dr.  Frank  L. 
Platt  and  Dr.  A.  M.  Flood  were  ap- 
pointed delegates  to  attend  the  meeting 
of  the  National  Dental  Association  at 


Washington,  D.  C,  and  were  instructed 
to  invite   that  organization  to  adjourn 
its  regular  1915  meeting  to  meet  with 
the  Panama  Pacific  Dental  Congress  in 
San  Francisco.    This  invitation  was  ac- 
cepted and  the  congress  given  most  sub- 
stantial encouragement  by  the  National 
Association.     To  carry  out  the  general 
plan   of  publicity   of  the  congress,  ex- 
ecutive  committees    were   appointed    in 
practically   every   State  and  country   in 
the  world,  their   duties  being  to  bring 
the  congress  to  the  attention  of  their 
State    and   local    societies,   and    secure 
memberships  and  contributions  to  pro- 
gram.    The    dentists    of    the    State    of 
Colorado  failing  to  take  an  active  part  '^ 
the  organization  and  having  elected 
director,   Dr.   H.   A.   Fredrick,   of    S 
Francisco,  was  elected  a  Director 
member  of   the   Committee  of  Org 
zation.    At  a  meeting  of  the  comm 
held  in  Oakland,  Cal.,  June  4,  191? 
question   of   the  election  of  perm; 
officers  of  the  congress  was  disci 
and  it  was  determined  in  view  < 
unpleasant  circumstances   attendir 
election  of  officers  of  the  Fourth 
national    Congress    held    at    St. 
Mo.,  that  such  an  election  be  i.« 
once.    The  following  officers  were  then 
elected.     President,  Dr.  Frank  L.  Platt, 
San     Francisco,     Cal. ;     Vice-President, 
Dr.   Chas.   M.   Benbrook,  Los  Angeles, 
Cal. ;   Secretary,  Dr.  Arthur  M.  Flood, 
San    Francisco,    Cal.;    Treasurer,    Dr. 
Fred  G.  Baird,  San   Francisco,  Cal. 

At  the  meeting  held  on  August  30, 
1913,  the  resignation  of  Drs.  Knowles 
and  Barker  were  accepted  and  Dr.  C. 
F.  Jarvis,  of  Oakland,  Cal.,  and  Dr.  T. 
Sydney  Smith,  Palo  Alto,  Cal.,  were 
elected  to  succeed  them,  and  Dr.  Arthur 
W.  Chance,  of  Portland,  Ore.,  was 
elected  Vice-Chairman  of  the  Committee 
of  Organization.  A  vast  amount  of 
correspondence  has  been  carried  on  by 
the  committee  in  securing  exhibits, 
memberships  and  program  for  the  con- 
gress, but  the  results  obtained  seem  to 
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have    justified    the    expense    and    labor 
involved!. 

The  dental  journals  of  the  world  have 
been  most  generous  in  giving  their  pages 
for  the  publication  of  data  relating  to 
the  congress  and  have  promoted  its 
interests  quite  materially.  Manufac- 
turers and  dealers  everywhere  re- 
sponded to  the  invitation  to  exhibit  at 
the  congress  and  gave  it  their  generous 
support.  The  officers  and  members  of 
the  executive  committees  and  of  the 


sections  into  which  the  congress  was 
divided  labored  long  and  earnestly 
to  make  its  sessions  notable,  and  the 
record  in  these  transactions  tells 
the  story  of  their  success.  This  history 
from  necessity  is  brief.  It  embodies 
but  an  outline  of  the  work  of  the  vari- 
ous committees  of  the  congress  but  is 
printed  in  the  hope  that  it  will  suffice 
and  in  the  knowledge  that  it,  unlike 
some  histories — so  far  as  it  goes — tells 
the  truth. 


XV 


Officers  and  Members  of  the  Committee  of  Organization 

FRANK  L.  PLATT,  Chairman  San  Francis-co,  Cal. 

AD-HIT—  -^y  CHANCE,  Vice-Chairman  Portland,  Ore. 

M.  FLOOD,  Secretary  San  Francisco,  Cal. 

BAIRD,  Treasurer  '. San  Francisco,  Cal. 

'REDRICK    San  Francisco,  Cal. 

LORAN    PEASE    Oakland,  Cal. 

'HAPPEL    Oakland,  Cal. 

iRVis    Oakland,  Cal. 

EY  SMITH    Palo   Alto,   Cal. 

IFFEN  Sacramento,  Cal. 

M.  BENBROOK  Los  Angeles,  Cal. 

GEORGE  T.  WILLIAMS  Seattle,  Wash. 

GEORGE  F.  STIEHL  Salt  Lake  City,  Utah 

ALBERT  A.  JESSUP  Boise,  Idaho 

H.  H.  WILSON Phoenix,  Ariz. 
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Officers 

OFFICERS  OF  THE  PACIFIC  DENTAL  CONGRESS  COMMISSION  OF  1915 

FRANK  L.  PLATT,  Chairman  San  Francis< 

ARTHUR  M.  FLOOD,  Secretary San  Francis 

FRED  G.  BAIRD,  Treasurer  San  Franci.c 

JOSEPH  LORAN  PEASE  Oakk 

R.  B.  GIFFEN   Sacrame 

OFFICERS   OF  THE   PANAMA    PACIFIC   DENTAL   CONGRESS 

President,  FRANK  L.  PLATT  San  Fran/ 

Vice-President,  CHAS.  M.  BENBROOK  Los  Angeles,  \^AI. 

Secretary,  ARTHUR  M.  FLOOD  San  Francisco,  Cal. 

Treasurer,  FRED  G.  BAIRD  San  Francisco,  Cal. 
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Local  Committees 


PROGRAM  COMMITTEE 

E.  E.   Evans,  Chairman,  Oakland,  Cal.      Shirley  J.   Ash  by,   San   Francisco,   Cal. 
Herbert  J.  Samuels,  Oakland,  Cal.  M.  J.  Congdon,  Berkeley,  Cal. 


CLINIC  COMMITTEE 

D.  Millikin,  Chairman,  San  Fran-      E.  J.  Howard,  San  Francisco,  Cal. 
),  Cal.  Homer  T.  Craig,  San  Francisco,  Cal. 

il  W.  Hussey,  Berkeley,  Cal.  H.  C.  Peters,  San  Francisco,  Cal. 

EXHIBIT  COMMITTEE 

L.   Fredrick,  Chairman,   San   Fran-      Hugh  Avary,  San  Francisco,  Cal. 
:o,  Cal.  W.  M.  Gwinn,  San  Francisco,  Cal. 

.  Best,  San  Francisco,  Cal.  Arnold  B.  Peters,  San  Francisco,  Cal. 

TRANSPORTATION  COMMITTEE 

Henry  Woods  Weirick,  Chairman,  San  Francisco,  Cal. 
rtarry  P.  Evans,  New  York  City.  R.  W.  Berthel,  St.  Paul,  Minn. 

Alpheus  R.  Brown,  Boston,  Mass.  C.  F.  Fiset,  Seattle,  Wash. 

J.  D.  Eby,  Atlanta,  Ga.  E.  M.  Carson,  St.  Louis,  Mo. 

F.  W.  Gethro,  Chicago,  111. 

LOCAL  ARRANGEMENTS  COMMITTEE 

Joseph  J.  Pfister,  Chairman,  San  Fran-  Chas.     H.    McCarthy,    San    Francisco, 

cisco.  Cal.  Cal. 

Geo.  N.  Van  Orden,  San  Francisco,  Cal.  Thos.  A.  Vogel,  San  Francisco,  Cal. 

H.  D.  Noble,  San  Francisco,  Cal.  W.  J.  Burridge,  San  Francisco,  Cal. 
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ENTERTAINMENT  COMMITTEE 


Frank  C.  Pague,  Chairman,  San  Fran- 
cisco, Cal. 

Paul  A.  Mariotte,  Oakland,  Cal. 

A.  W.  Ward,  San  Francisco,  Cal. 

Edward  Otis  Whitney,  San  Francisco, 
Cal. 

Franklin  H.  Locke,  Oakland,  Cal. 

Lieut.  Robert  T.  Oliver,  Dental  Sur- 
geon, U.  S.  A. 


Lieut.   William   Chambers,   Dental   Sur- 
geon, U.  S.  A. 

Lieut.   Frank  W.   Wolven,   Dental 
geon,  U.  S.  A. 

Lieut.  George  H.  Casaday,  Denta' 
geon,  U.  S.  A. 

Lieut.  Emory    A.    Bryant,    Dental 
geon,  U.  S.  N. 


LADIES'  AUXILIARY  COMMITTEE 


President,     Mrs.     L.     L.     Dunbar,     San 

Francisco,  Cal. 
Vice-President   at   large,    Mrs.    Garrett 

Newkirk,  Pasadena,  Cal. 
General   Secretary,  Mrs.  Henry   Woods 

Weirick,  San  Francisco,  Cal. 

VICE-PRESIDENTS 
Mrs.    C.    L.    Goddard,    San    Francisco, 

Cal. 


Mrs.  E.  L.  Townsend,  Los  Angel 
Mrs.  Elmer  E,  Evans,  Oakland, 
Mrs.  Arthur  W.  Chance,  Portlai. 
Mrs.  Geo.  T.  Williams,  Seattle,  Wash. 
Mrs.  A.  A.  Jessup,  Boise,  Idaho. 
Mrs.  W.  L.  Ellerbeck,   Salt   Lake  City, 

Utah. 

Mrs.  C.  T.  Starr,  Reno,  Nev. 
Mrs.  H.    H.    Wilson,    Phoenix,    Ariz. 
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State  and  National  Executive  Committees   » 


ALABAMA 


IDAHO 


L.  A.  Crumley,  Birmingham,  Chairman  ;       Albert  A.   Jessup,   Boise,   Chairman  ;    R 
1'.    Clay    Hassell,    George    S.    Vann,  J.  Cruse,  Frank  F.  AJcAtee,   Marshall 

E.  W.  Patton,  A.  K.  Parks.  Y.  Lucas,  L.  G.  Phillips. 


ARKANSAS 

O.    W.    Huff,    Hot    Springs,    Chairman; 
F.  L.  Watson,  J.   E.  Andrews,  E.  W. 
,   I.   M.  Sternberg. 

ARIZONA 

Wilson,     Phoenix,     Chairman ; 

A.  Lentz,   J.   Harvey   Blain,  W. 
iis,  W.  A.  Baker. 

COLORADO 

B.  Hayden,    Colorado    Springs, 
man ;     H.    A.     Fynn,    B.    Frank 

Wm.    A.    Brierley,    George    Y. 


ILLINOIS 

Arthur  D.  Black,  Chicago,  Chairman, 
J.  H.  Prothero,  J.  P.  Buckley,  W.  F. 
Whalen,  A.  E.  Converse. 

INDIANA 

Edwin  R.  Kibler,  Indianapolis,  Chair- 
man; Fred  O.  Henshaw,  Carl  D. 
Lucas,  D.  A.  House,  Otto  U.  King. 

IOWA 

J.  V.  Conzett,  Dubuque,  Chairman ;  W. 
R.  Clack,  R.  H.  Volland,  William 
Finn,  G.  W.  Slingluff. 


CONNECTICUT 

McManus,  Hartford,  Chairman; 
E.  S.  Gaylord,  A.  J.  Cutting,  W.  O. 
Beecher,  B.  A.  Sears. 

DISTRICT  OF   COLUMBIA 

M.  F.  Finley,  Washington,  D.  C.,  Chair- 
man ;  J.  H.  London,  Thomas  L.  Rust, 
George  W.  Boynton,  H.  J.  Nichols. 

FLORIDA 

S.  W.  Allen,  Tampa,  Chairman ;  W.  G. 
Mason,  J.  E.  Grace,  V.  E.  Buck, 
W.  S.  Hall. 

GEORGIA 


KANSAS 

H.  W.  Fessenden,  Ottawa,  Chairman ; 
Frank  O.  Hetrick,  C.  E.  Btirgson,  H. 
W.  Hodges,  C.  B.  Osterhout. 

KENTUCKY 

McFerran  Crow,  Lexington,  Chairman ; 
J.  H.  Baldwin,  I.  B.  Howell,  Walter 
Mathews,  Paul  W.  Prewitt. 

LOUISIANA 

C.  V.  Vignes,  New  Orleans,  Chairman  ; 
J.  J.  Sarraxin,  Samuel  II.  McAfee, 
Frederick  Ratsburg,  Oscar  J.  Ory. 

MAINE 


Frank   Holland,   Atlanta,   Chairman;    D.       Henry   A.   Kelley,    Portland,   Chairman; 
D.    Atkinson,    S.    W.    Foster,    C.    M.  Dana   W.   Fellows,   Fred    E.   Maxfield, 

Barnwell,   H,   H.   Johnson,  William  R.   Bibber,  Will  S.  Payson. 
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MARYLAND 

B.  Holly  Smith,  Baltimore,  Chairman; 
W.  G.  Foster,  H.  E.  Kelsey,  C.  J. 
Grieves,  George  E.  Hardy. 

MASSACHUSETTS 

Waldo  E.  Boardman,  Boston,  Chair- 
man; Frank  T.  Taylor,  William  F. 
Gilman,  Frederick  O.  Kidd,  Murdoch 
C.  Smith. 

MICHIGAN 

Charles  H.  Oakman,  Detroit,  Chair- 
man; Robert  C.  Simmons,  Louis  P. 
Hall,  Charles  A.  Burbridge,  Edgar  A. 
Honey. 

MINNESOTA 

Thomas  B.  Hartzell,  Minneapolis,  Chair- 
man; Frank  James,  Forest  H.  Orton, 
A.  C.  Faucett,  L.  J.  Sykora. 

MISSISSIPPI 

A.  B.  Kelly,  Yazoo  City,  Chairman;  W. 
R.  Wright,  J.  F.  Brunson,  H.  D. 
Chipps,  R.  K.  Luckie. 

MISSOURI 

Burton  Lee  Thorpe,  St.  Louis,  Chair- 
man; J.  D.  Patterson,  Charles  Chan- 
ning  Allen,  J.  P.  Marshall,  V.  R. 
McCue. 

MONTANA 

T.  M.  Hampton,  Helena,  Chairman; 
T.  T.  Rider,  G.  E.  Longway,  C.  H. 
Head,  G.  A.  Chevigny. 

NEBRASKA 

E.  H.  Bruening,  Omaha,  Chairman;  A. 
O.  Hunt,  S.  A.  Allen,  O.  H.  Cressler, 
H.  A.  Shannon. 

NEVADA 

D.  W.  Rulison,  Reno,  Chairman;  Wil- 
liam H.  Cavell,  W.  S.  Park,  Carlton 
E.  Rhodes,  Helen  M.  Rulison. 


NEW  MEXICO 

E.  J.  Alger,  Albuquerque,  Chairman , 
M.  J.  Moran,  C.  M.  Stanfill,  W.  D. 
Cornell,  C.  A.  Eller. 

NEW  JERSEY 

William  I.  Thompson,  Asbury '  Park, 
Chairman ;  Wallace  F.  .Naylor,  Wil- 
liam H.  Gelston,  Charles  F.  Jones, 
Joseph  Kussy. 

NEW  YORK 

S.  W.  Van  Saun,  New  York  City, 
Chairman ;  L.  A.  Timerman,  B.  S. 
Hart,  Leuman  M.  Waugh,  W.  G. 
Lewis. 

NORTH  CAROLINA 

J.    S.    Spurgeon,    Hillsboro,    ( 
Charles   L.   Alexander,    F. 
D.  L.  James,  J.  Martin  Fler 

NORTH  DAKOTA 

Tom  Smith,  Langdon,  Chairm 
Eckman,  A.  'A.  Hardawa? 
Towne,  Fred  Rose. 

OHIO 

L.  L.  Barber,  Toledo,  Chairm; 
ton  A.  Price,  Homer  C.  Brown,  J.  R. 
Callahan,  L.  E.  Custer. 

OKLAHOMA 

B.  L.  Shobe,  Tulsa,  Chairman ;  A.  L. 
Walters,  L.  G.  Mitchell,  C.  R.  Lau- 
rence, J.  E.  Wright. 

OREGON 

Arthur  W.  Chance,  Portland,  Chair- 
man; J.  A.  Harper,  M.  S.  Kern,  M. 
C.  Holbrook,  C.  M.  Harrison. 

PENNSYLVANIA 

William  A.  Capon,  Philadelphia,  Chair- 
man; Walter  H.  Fundenberg,  George 
S.  Schlegel,  Daniel  B.  Williams, 
Victor  S.  Jones. 
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SOUTH  CAROLINA 

E.  G.    Quattlebaum,    Columbia,    Chair- 
man;    Brooks     Rutledge,     Louis     P. 
Dotterer,    J.    R.    Rogers,    J.    P.    Mc- 
Creery. 

SOUTH   DAKOTA 

F.  H.  Weiland,  Redfield,  Chairman ;   A. 
L.  Revell,  Robert  Jasman,  G.  R.  Lan- 
ing,  M.  R.  Hopkins. 

SOUTHERN  CALIFORNIA 

Charles    M.     Benbrook,     Los     Angeles, 
rhairman;  W.  H.  Spinks,  L.  E.  Ford, 
s  David  McCoy,  M.  M.  Dixon. 

TENNESSEE 

Melendy,  Knoxville,  Chairman ; 
I.  Meacham,  C.  H.  Taylor,  J.  T. 
lors,  John  R.  Beach. 

TEXAS 

David,  Corsicana,  Chairman ;  J. 
ife,  W.  H.  Scherer,  Bush  Jones, 
.  McCauley. 

UTAH 

vjcc.s,.  F.  Stiehl,  Salt  Lake  City,  Chair- 
man ;  A.  C.  Wherry,  I.  P.  Stewart, 
W.  G.  Dalrymple,  H.  W.  Davis. 


VERMONT 

Thomas  Mound,  Rutland,  Chairman, 
Fred  H.  Brown,  G.  E.  Patridge,  Fred 
R.  Newell,  J.  A.  Pearsons. 

VIRGINIA 

H.  Wood  Campbell,  Suffolk,  Chairman ; 
W.  M.  Sturgis,  R.  L.  Simpson,  J.  P. 
Stiff,  E.  P.  Beadles. 

WASHINGTON 

George  T.  Williams,  Seattle,  Chairman , 
F.  I.  Shaw,  W.  G.  Alexander,  R.  A. 
Munro,  F.  G.  Titus. 

WEST  VIRGINIA 

Frank  L.  Wright,  Wheeling,  Chair- 
man ;  W.  J.  Boydston,  D.  C.  Clark. 
L.  Gtorge  Beerbower,  H.  H.  Small- 
ridge. 

WISCONSIN 

Henry  L.  Banzhaf,  Milwaukee,  Chair- 
man; William  H.  Mueller,  T.  A. 
Hardgrove,  V.  V.  Mason,  W.  T. 
Hardy. 


William    Frackelton,     Sheridan,     Chair- 
man;  E.  O.  Cain,  W.  C.  Cunnington. 

ALASKA 
T.  H.   White,   Sitka,  Chairman. 
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Foreign  Committees 


ARGENTINE    REPUBLIC 

Xicasio  Btchepareborda,  Buenos  Aires, 
Chairman;  Kodolfo  Erausquin,  An- 
tonio J.  Guardo,  Diego  Rogers,  Juan 
B.  Patrone,  Cirio  Durante. 

AUSTRALIA 
NEW  SOUTH  WALES 

Alfred  Rurne,  Sydney,  Chairman;  E. 
R.  Magnus,  Donald  Smith,  H.  R. 
Greemvell,  Percy  A.  Ash. 

VICTORIA 

W.  L.  Aitken,  Melbourne,  Chairman, 
T.  F.  W.  Hall,  H.  H.  Ham,  W.  J. 
Tuckfield,  E.  F.  Greenwood. 

QUEENSLAND 

E.  T.  White,  Brisbane,  Chairman ;  E.  F. 
Hughes,  C.  W.  Hurworfh,  H.  S.  F. 
Moran,  P.  M.  Coughlin. 

AUSTRIA 

Rudolph  Wciser,  Vienna,  Chairman ; 
Franz  Zeliska,  Leo  Fleischmann, 
Albin  Oppenheim,  Hans  Pich'.er. 

BELGIUM 

Edm.  Rosenthal,  Brussels,  Chairman ; 
G.  Fay,  O.  Cerf,  Mr.  Quarterman, 
Mr.  Joachim. 

BRAZIL 


MANITOBA 

Manly  Bowles,  Winnipeg,  Chairman; 
M.  H.  Garvin,  J.  H.  Greenfield,  G.  F. 
Bush,  K.  C.  Campbell. 

ONTARIO 

A.  W.  Thornton,  Montreal,  Quebec, 
Chairman ;  A.  E.  Webster,  Fred 
Mallory,  L.  E.  Stanley,  J.  H.  Irvin. 

ALBERTA  AND  SASKATCHEW 

W.  D.  Cowan,  Regina,  Saskai 
Chairman ;  L.  J.  D.  Fasker 
Cameron,  E.  M.  Doyle,  J.  W. 

NEW  BRUNSWICK 

James  M.  Magee,  St.  John,  C 
F.  W.  Barbour,  L.  Somer: 
Moore,  F.  A.  Godsoe. 

QUEBEC 

Eudore  Dubeau,  Montreal,  ( 
J.  Nolin,  J.  S.  Ibbotson,  I 
wick,  A.  A.  Lantier. 

BRITISH  COLUMBIA 

H.  T.  Minogue,  Vancouver,  Chairman: 
F.  P.  Smith,  E.  H.  Griffiths,  J.  Mil- 
ton Jones,  W.  B.  Steed. 

CHILE 


Krederico  Ever,  Rio  de  Janeiro,  Chair-  Alexander  Manhood,  Santiago,  Chair- 
man; P.  M.  Paula  Romas,  Severino  man;  Jerman  Valenzuela,  Arthur 
da  Silva,  Gustavo  Pires,  Cirue  Lima.  Sierra,  Peter  Diaz,  Louis  Raveau. 


CANADA 
PRINCE  EDWARD  ISLAND 

C.  H.  Beer,  Charlottetown,  Chairman , 
F.  E.  Smallwood,  J.  H.  Ayers,  J.  A. 
McMurdo,  A.  H.  Smallwood. 


COLOMBIA 

Sebastian  Carrasquilla,  Bogota,  Chair- 
man; Numael  Vasquez,  Alejandro  A. 
Salcedo,  Rafael  Tamayo,  Julio  Mon- 
cada. 
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CUBA 


ITALY 


Andres  G.  Weber,  .Havana,  Chairman ; 
Bias  M.  Rocafort,  Marcelino  A. 
Weiss,  Manuel  Diaz,  Leandro  J. 
Canizares. 

DENMARK 

Carl  Christensen,  Copenhagen,  Chair- 
man; V.  Andresen,  Chr.  Hoist,  H. 
Hallandcr,  H.  Styrup. 

ENGLAND 

W  R  Patterson,  London,  W.,  Chair- 
J.  Howard  Mummery,  William 
George  G.  Campion,  Walter 


FINLAND 

^eber,  Helsingfors,  Chairman; 
Bensow,  P.  Gadd,  G.  Siven, 
'igerstedt. 

FRANCE 

iodon,    Paris,    Chairman;    Dr. 
.  Roy,  Dr.  Blatter,  G.  Villain. 

GUATEMALA 

Cacers,  Guatemala,  C.  A., 
Chairman;  Rafatl  Robles,  J.  M. 
Hamilton,  J.  L.  Asensio,  F.  S.  John- 
ston. 

HAWAII 

J.  M.  Whitney,  Honolulu,  Chairman ; 
P.  F.  Frear,  M.  E.  Grossman,  A.  J. 
Derby,  O.  E.  Wall. 

HOLLAND 

M.  de  Boer,  Amsterdam,  Chairman ;  A. 
L.  J.  C.  van  Hasselt,  P.  J.  J.  Coe- 
bergh,  G.  W.  van  der  Linde,  M.  J.  F. 
Schutte. 

IRELAND 

A.  W.  W.  Baker,  Dublin,  Chairman ; 
George  M.  P.  Murray,  G.  Sheppard, 
G.  W.  Yeates,  K.  E.  O'Duffy. 


Vincenzo  Guerini,  Naples,  Chairman; 
Arrigo  Piperno,  Francesco  Bergamini, 
Giovanni  Solari,  Vincenzo  Donate. 

JAPAN 

M.  Chiwaki,  Tokyo,  Chairman ;  Seimaro 
Shimura,  Kazu  Sato,  Tsurukichi  Oku- 
mura,  Marezo  Osaki. 

NEW  ZEALAND 

H.  P.  Pickerill,  Dunedin,  Chairman ; 
Messrs.  Hunter,  Throp,  Dodgshun 
and  Barren. 

PERU 

S.  R.  Salazar,  Lima,  Chairman;  Chris- 
tian Dam,  Herman  de  Castro,  D.  S. 
de  Castro,  Ernesto  Febres  Odriozola. 

PHILIPPINE   ISLANDS 

Louis  Ottofy,  Manila,  Chairman ;  A.  P. 
Preston,  L.  C.  O'Donnell,  T.  P.  Mer- 
chant, G.  R.  Mateo. 

PORTO   RICO 

Manuel  V.  del  Valle,  San  Juan,  Chair- 
man ;  J.  L.  Casalduc,  L.  R.  Noa,  J. 
B.  Ramirez,  A.  S.  Sifre. 

SAN   SALVADOR,   CENTRAL 
AMERICA 

J.  Schneider,  Chairman ;  Juan  F. 
Orozco,  D.  Norris  Richardson,  J.  G. 
Saravia,  Enrique  Gonzalez. 

SOUTH   AFRICA 

William  D.  Quinn,  Johannesburg,  Trans- 
vaal, Chairman ;  W.  Trembuth,  G. 
Friel,  Rupert  Quinn,  B.  Goldstein. 

SPAIN 

Florestan  Aguilar,  Madrid,  Chairman ; 
Manuel  Valenzuela,  Juan  Carol,  Do- 
mingo Casasnovas,  Juan  Otaola. 

SWEDEN 

Elof  Forberg,  Villa  Forberg,  Djursholm, 
Chairman ;  Stan  Hager,  Twan  Lamby, 
Gotthard  Dahlen,  Hugo  Hammarlund. 
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Officers  of  the  Sections 


SECTION   I 

Anatomy,    Physiology    ami    Histology 
\.    NORMAN     BROOMELL,    Chairman, 

Philadelphia,    Pa. 
\V.    11.   LOGAN,    rice-Chairman, 

Chicago,  111. 

MALCOLM    GODDARD,    Secretary, 
San    Francisco,    Cal. 

SECTION  II 

Etiology,    Radiography,    Pathology    and 

Bacteriology 
FREDERICK  ROGUE  MOVES,  Chairman, 

Chicago,  111. 
R.    II.    HOFHEINZ,    rice-Chairman, 

Rochester,  N.  Y. 

W.    H.    RENWICK,    Secretary, 

Sacramento,    C'al. 

SECTION   III 

Chemistry  and   Metallurgy 
M.    L.    WARD,    Chairman, 

Ann  Arbor,  Mich. 
HENRY    11.    BOOM,     ['ice-Chairman, 

Philadelphia,    Pa. 

II.    A.    TUCKEY,    Secretary, 

San    Francisco,    Cal. 

SECTION   IV 

Oral  Hygiene  and  Prophylaxis 
HERHERT  L.   WHEELER,  Chairman, 

New    York   City,    N.   Y. 
W.  W.   BELCHER,   ['ice -Chairman, 

Rochester,   N.   Y. 

ROHKRT    W.    HALL,    Secretary, 

Salt   Lake   City,    Utah. 

SECTION  V 

Materia   Medica   and    Therapeutics 
J.    P.    HrcKLKY,    Chairman, 

Chicago,   111. 
CARL  I).  LUCAS,  Vice-Chair  man, 

Indianapolis,    Ind. 

FRANK   C.   PEARN,  Secretary, 

Portland,  Ore. 


SECTION  VI 

Oral  Surgery 
TRUMAN    W.    BROIMIY,   Chairman, 

Chicago,   111. 
Aixii.i'ii    I'.KRNiiART    B.\ER,    /  '.-Chairman , 

San     Francisco,    Cal. 
E.  S.  BARNES,  Secretary, 

Seattle,   Wash. 

HARRY    P.    CARITON, 

Director   of  Surgical  Clinics, 

Oakland,   Cal. 

SECTION  VII 

Orthodontia 

LOWE  YOUNG,  Chairma 

New    York    City,    N.    A 

ROBERT   DUNN,    Vice-Chaii 

Oakland,  Cal. 

JAMES    DAVID    McCov,   See 
Los    Angeles,    Cal. 

SECTION  VIII 
Operative    Dentistry 
JOHN    SAYRE  MARSHALL,  C 

Berkeley,   Cal. 

II.    F.    FRIESELL,    I'ice-Ch 

Pittshurg,    Pa 

F,.   A.   TRIIM-.  Secrete, 

Salt    Lake    City,    I't 

SECTION    IX 
Prosthesis 

FI.I.ISON    Hii.i.YiR,   Chairman, 

Brooklyn,   X.   Y. 
F.    W.    HERGERT,    rice-Chairman. 

Seattle,  Wash. 

C.  O.  EDWARDS,  Secretary, 

Oakland,   Cal. 

SECTION    X 
I'.dncation,     Nomenclature,     Literature, 

History,    Legislation 
C.  N.  JOHNSON,  Chairman, 

Chicago,   111. 
HOMER   C.    BROWN,    Vice-Chairman, 

Columbus,  Ohio. 

HENRY    C.    FIXOTT,    Secretary, 

Portland,  Ore. 
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Committee  on   Resolutions 

II .    CRYKR    Philadelphia,    Pa. 

OTTOLENGUI New  York  City 

If.   G.  LOGAN    Chicago,   111. 
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Rules  Governing  Officers  of  Sections,  and  State 
and  National  Executive  Committees 


Rules  governing  the  Officers  of  Sec- 
tions and  Chairmen  and  Members  of 
State  and  National  Executive  Com- 
mittees of  the  Panama  Pacific  Dental 
Congress,  held  in  San  Francisco,  Cali- 
fornia, August  30  to  September  9,  1915. 

RULE  I 

The  Officers  of  each  Section  shall 
constitute  the  Board  of  Censors  for 
that  Section. 

RULE  II 

The  Officers  of  each  Section  shall  co- 
operate with  State  and  National  Ex- 
ecutive Committees  in  securing  Papers 
and  Clinics  for  the  Program  of  the 
Congress,  and  also  with  the  Program 
and  Clinic  Committees. 

RULE  III 

The  Officers  of  each  Section  and  the 
Chairmen  and  Members  of  State  and 
Executive  Committees  are  empowered 
to  solicit  and  receive  from  legal  and 
reputable  practitioners  of  dentistry  and 
medicine,  and  persons  proficient  in  the 
allied  sciences,  papers  and  clinics  on 
subjects  of  interest  to  the  Congress,  it 
being  understood  that  each  essayist  or 
clinician  is  an  authority  on,  or  par- 
ticularly well  qualified  to  deal  with,  the 
subject  presented. 

RULE  IV 

The  Chairman  of  each  Section  is  in- 
vited to  deliver  an  address  before  his 
Section,  not  to  exceed  twenty  minutes 
in  length ;  this  address  to  constitute 
one  of  the  papers  of  that  Section. 


RULE  V 

The  aggregate  number  of  papers  ac- 
cepted shall  not  exceed  ten  for  each 
Section,  and  not  more  than  two-fifths 
of  those  accepted  may  be  read  by  title. 

RULE  VI 

Papers  may  be  read  and  discussed  be- 
fore the  Congress  in  any  langu; 
copies  of  all  papers,  or  summ; 
papers,  and  discussions,  typewr 
the  English  language,  ready  fo 
ing,  must  reach  the  Prograrr 
mittee  in  San  Francisco  not  lal 
May  1,  1915. 

RULE  VII 

Each    paper    and    discussion 
printed   in   full  in   the  publishe< 
actions  of  the  Congress,  but  a  m 
of  twenty  minutes  only  will  be 
for  the  reading  of  a  paper,  or 
mary  of  it,  embracing  its  leadinj 
in    case    the    reading    of    the    original 
would    occupy    more    than    the    allotted 
time,  and  five  minutes  for  each  speaker 
taking  part  in  the  discussion ;  not  more 
than  fifteen  minutes  will  be  allowed  for 
the    discussion    of    any    paper,    and    the 
author  will  be  allowed  five  minutes  in 
closing  the  discussion. 

The  author  of  each  paper  is  requested 
to  furnish  the  Secretary  of  the  Section 
to  which  his  paper  belongs  with  the 
names  and  addresses  of  those  who  will 
discuss  his  paper. 

RULE   VIII 

No  clinic  will  be  given  a  place  on 
the  Program  of  the  Congress  unless  a 
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concise  description  of  it,  typewritten  in 
the  English  language,  ready  for  print- 
ing, reaches  the  Clink  Committee  in 
San  Francisco  on  or  hefore  May  1, 
1915. 

RULE  IX 

State  and  National  Executive  Com- 
mittees are  governed  by  the  rules  gov- 
erning the  Officers  of  Sections,  so  far 
as  they  apply.  Note  particularly  Rules 
II,  III,  V,  VI,  VII  and  VIII;  also 

RULE  X 

Each  contribution  to  the  Program, 
either  paper  or  clinic,  shall  be  sent 


promptly  to  the  Chairman  of  the  Sec- 
tion to  which  its  title  indicates  it  to  be- 
long. In  case  of  doubt,  it  shall  be  sent 
t.i  the  office  of  the  Committee  of  Or- 
ganization in  San  Francisco,  this  Com-' 
mittee  determining  its  place  on  the 
Program. 

RULE  XI 

In  the  event  of  any  controversy  aris- 
ing between  Contributors  and  the 
Officers  of  any  Section  the  question  at 
issue  shall,  at  the  discretion  of  the 
Officers  of  the  Section,  be  submitted  to 
the  Committee  of  Organization  for 
final  adjustment. 
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Honorary   Presidents  of  the 
Panama  Pacific  Dental  Congress 

Aguilar,  Florestan   Akala  52,  Madrid,  Spain 

Angle,  Edward   New  London,  Conn. 

Allen,  S.  W Tampa,  Fla. 

Alger,  E.  J 302  !4   W.  Central  Ave.,  Albuquerque,  N.  M. 

Aitken,  W.  L 105  Collins  St.,  Mellxnirne,  Victoria,  Australia 

Black,  G.  V Chicago,  111. 

Black,  Arthur  D 122  So.  Michigan  Ave.,  Chicago,  111. 

Burkhart,  H.  J Batavia,  N.  Y. 

Bryan,  L.  C Basle,  Switzerland 

Brown,  Homer  C.  . . '. . .  185  East  State  St.,  Columbus,  Ohio 

Boardman,  Waldo  E ..419  Boylston  St.,  Boston,  Mass. 

Brophy,  Truman,  W 81  East   Madison  St.,  Chicago,  111. 

Buckley,  J.  P 39  So.  State  St.,  Chicago,  111. 

Barker,   A.   M San    Jose,   Cal. 

P'Ogue,  E.  A 63  West  48th  St.,  New  York  City 

Bennett,  Norman  G 50  Brook  St.,  W.,  London,  Eng. 

Broomell,   I.   Norman    Philadelphia,   Pa 

Burne,  Alfred   183  Liverpool  St.,  Sydney,  N.  S.  Wales,  Australia 

Bush,  G.  E. Winnipeg,  Manitoba,  Can. 

Brtiening,  E.  H Omaha,  Neb. 

Barber,  L.  L 718   Spitxer  Bldg.,  Toledo,   Ohio 

Banzhaf,  Henry  L Milwaukee,  Wis. 

Beer,  C.  H Charlottetown,  P.  E.  Island,  Can. 

Bowles,   Manly    Somersett   Bldg.,   Winnipeg,   Manitoba,   Can. 

Baker,  A.  W.   W 59  Merrion  Square,  Dublin,  Ireland 

Cave,  D 126  West  3rd  St.,  Los  Angeles,  Cal. 

Cryer,  M.  H 1622  Walnut  St.,  Philadelphia,  Pa. 

Carr,  William 35  West  46th  St.,  New  York  City 

Case,  Carl   B 470  Jefferson   St.,   Milwaukee,  Wis. 

Chapman,  A.  Scott   Walker  Annex,  Salt  Lake  City,  Utah 

Cloes,  J.   W Bankers'   Trust   Bldg.,   Tacoma,   Wash. 

Crumley,    L.    A Birmingham,    Ala. 

Conzett,  J.  V 256  13th  St.,  Dubuque,  Iowa 

Crow,  McEerran    Lexington,  Ky. 

Chance,  Arthur  W Corbett  Bldg.,  Portland,  Ore. 

Capon,  Wm.  A 405  Real   Estate  Trust   Bldg.,   Philadelphia,   Pa. 

Campbell,   H.   Wood    921    Washington   St.,   Suffolk,   Va. 

Cowan,  W.  D Regina,  Saskatchewan,  Can. 

Carrasquilla,  Sebastian    Apartado  122,  lV>gota,  Colombia,  S.  A. 

Christensen,   Prof.   Carl    Admiralgade    15,   Copenhagen,   Denmark 

Caceres,  Eduardo   : . . .  -9a  Avenida  Sur  No.  15.  Guatemala,  C.  A. 

Chiwaki,    M Tokyo   Dental   College,   Tokyo,   Japan 

Crenshaw,  Wm College  Bldg.,  Atlanta,  Ga. 
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Donnelly,  Williams . :.  .1612  I  St.,  N.  W.,  Washington,  D.  C. 

Darby,  Edwin  T 1701  Locust   St.,   Philadelphia,   Pa. 

Dunning,  Wm.  B. 140  West  57th  St.,  New  York  City 

Dubeau,  Eudore  Montreal,  Quebec,  Can. 

Dunford,  Alma  B Salt  Lake  City,  Utah 

David,  J.  W Corsicana,  Texas 

DeBoer,   M 542  Keizergracht,   Amsterdam,   Holland 

Del  Valle,  Manuel  V 5.2  Allen  St.,  San  Juan,  Porto  Rico 

Etcheparaborda,  Nicasio  Buenos  Ayres,  Argentine  Republic 

Eyer,  Frederico   Rua  de  Assemblia  9.2,  Rio  de  Janerio,  Brazil 

Ford,  L.  E L.  A.  Investment  Bldg.,  Los  Angeles,  Cal. 

Friesell,  H.  E Highland  Bldg.,   Pittsburgh,   Pa. 

Finlay,  M.  F 1928  I  St.,  N.  W.,  Washington,  D.   C. 

Fessenden,  W.  H Ottawa,   Kan. 

Frackelton,  Wm. ; Sheridan,  Wyoming 

Forberg,   Elof   Villa  Forberg,  Djursholm,  Sweden 

Godon,  Charles 40  Rue  Vignon,   Paris,  France 

Gies,  Prof.  W.  J Columbia  University,  New  York  City 

Guilford,  S.  H 1.24  So.  18th  St.,  Philadelphia,  Pa. 

Gallic,  Donald  M.  32  No.  State  St.,  Chicago,  111. 

Gillett,  H.  W 140  West  57th  St.,  New  York  City 

Guerini,   Vincenzo    Riviera,   257,    Naples,   Italy 

Haskell,  L.  P .....    132  No.  W abash  Ave.,  Chicago,  111. 

Howe,  Percy  R 10  Exeter  St.,  Boston,  Mass. 

Head,  Joseph 1500  Locust  St.,  Philadelphia,  Pa. 

Hillyer,  Ellison 1143  Dean  St.,  Brooklyn,  N.  Y. 

Hatch,  J.  H 240  Stockton  St.,  San  Francisco,  Cal. 

Holland,  Frank. Grant  Bldg.,  Atlanta,  Ga. 

ITinman,  Thnmas Atlanta,  Ga. 

Holmes.,  C.  A Colman  Bldg.,  Seattle,  Wash. 

Huff,  O.  W '-.' .Hot  Springs,  Ark. 

Hayden,  Henry  B.   ...    Exch.  Nat'l.  Bank  Bid.,  Colorado  Springs,  Colo. 

Hetrick,  Frank  O Ottawa,  Kansas. 

Hartzell,  Thomas  B.   .e. 716  Donaldson  Bldg.,  Minneapolis,  Minn. 

Hampton,  T.  M Helena,  Montana. 

Iglehart,  Thos • Galen  Bldg.,  San  Francisco,  Cal. 

Johnson,  C.  N 22  East  Washington  St.,  Chicago,  111. 

Jackson,  Victor  H. 40   East  41st   St.,   New  York  City 

Jessup,   A.   A. Boise,   Idaho. 

Kirk,   Edward   C University    of    Penn.,    Philadelphia,   Pa. 

Kno'.vles,   W.  A.  L Butler  Bldg.,   San   Francisco,   Cal. 

King,  Otto  U Huntington,  Indiana. 

Kibler,  Edwin  R I.  O.  O.  F.  Bldg.,  Indianapolis,  Ind. 

Kelley,  Henry  A 7.27  Congress  St.,  Portland,  Me. 

Kelly,  A.  B Yazoo  City,  Mich. 
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Mummery,  J.   Howard Islips   Manor,  Nortfiolt,  Middx.,  England 

Morgan,   Henry    W Nashville,   Tenn. 

McManus,    James Hartford,    Conn. 

Millbcrry.   Guy   S Affiliated    Colleges,    San    Francisco,    Cal. 

Marshall,    John    Sayre 2912    Pine    Ave.,    Berkeley,    Cal. 

McCoy,  John  C Auditorium  Bldg.,   Los  Angeles,  Cal. 

Melendy,  A.  R Knoxville,  Tenn. 

Mound,  Thomas   Rutland,  Vermont 

Manhood,  Alexander Moneda  1154,  Santiago,  Chili 

Magee,  Jas.  M 42  Wellington  Row,  St.  Johns,  N.  Brunswick,  Can. 

Minogue,  II.  T Vancouver,  B.  C. 

Noyes,  Frederick  Bogue 122   So.   Michigan  Ave.,  Chicago,  111. 

Newkirk,    Garrett Pasadena,    Cal. 

Ottofy,   Louis 64    Escolta,   Manila,   P.   I. 

Oakman,    Chas.    H Detroit,    Mich. 

Ottolengui,  R 80  West  40th   St.,   New  York  City 

Patterson,   J.   D Keitih   &   Perry    Bldg.,   Kansas    City,    Mo. 

Price,   Weston    A 10406   Euclid    Ave.,   Cleveland,   O. 

Patterson,  W.  B 19  Hanover  Square,  London,  W.,  England 

Pickerill,   H.   P Dunedin,   New   Zealand 

Patrone,  Juan  B Avenida  de  Mayo  1276,  Buenos  Ayres,  Argentine  Rep. 

Quinn,    Wm.   D Stuttaforcls    Chambers,   Johannesburg,    Transvaal,    So.   Afric. 

Quattlcbaum,   E.  G Columbia,   S.   C. 

Roussel,  Geo.  A Paris,  France 

Rhein,  M.  L 38  E.  61st  St.,  New  York  City 

Rulison,  D.  W 218  N.  Virginia  St.,  Reno,  Nev. 

Rosenthal,   Edm 1    Place   du   Throne,   Brussels,   Belgium 

Sauvez,   Emile.  .rff 17   Rue   de   St.    Petersburg,   Paris,   France 

Subirana,    L Paseo    Recoletos    23,    Madrid,    Spain 

Smith,   E.   Hopewell • Univ.  of   Penn.,    Philadelphia,   Pa. 

Smith,    B.    Holly 1007    Madison    Ave.,    Baltimore,    Md. 

Stewart,    I.    P Logan,    Utah 

Snedaker,   John   F Ogden,   Utah 

Searl,   A.   C Owatonna,   Minn. 

Spurgton,  J.   S Hillsboro,   N.  C. 

Smith,   Tom Langdon,    N.   D. 

Shobe,  B.  L Palace  Bldg.,  Tulsa,  Okla. 

Stiehl,  G.    F Judge   Bldg.,   Salt  Lake   City,   Utah 

Salazar,    S.    R Lima,    Peru 

Schneider,   J Republic    of    Salvador 

Trueman,  Wm.  H 47  High  St.,  Philadelphia,  Pa. 

Tileston,   H.   B 316  Equitable  Bldg.,  Louisville,  Ky. 

Thorpe,  Burton  Lee   3605  Limlell  Blvd.,  St.  Louis,  Mo. 

Townsend,   E.   L 321    So.   Hill,   Los   Angeles,    Cal. 

Thompson,   G.    K Halifax,    Nova    Scotia 
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Thompson,    Wm.    I Asbury    Park,    N.    J. 

Thornton,    A.    W McGill    University,    Montreal,    Quebec,    Can. 

Van  Saun,  S.  W 250  West  74th  St.,  New  York  City 

Vignes,  C.  V Machica  Bldg.,    New   Orleans,  La. 

Weiser,     Rudolph Ix.    Frankgasse    2,    Vienna,    Austria 

Wheeler,   Herbert  L 500   Fifth   Ave.,   New    York   City 

Ward,   M.   L Ann   Arbor,   Mich. 

Williams,  J.  Leon 220  We  st  42d   St.,   New  York  City 

Wedelstaedt,  E.  K N.  Y.  Life  Bldg.,  St.  Paul,  Minn. 

Weiss,   "Marcelino Havana,    Cuba 

Wilmott,   J.   B Toronto,   Ontario,   Can. 

Wilson,    H.    H Phoenix,    Ariz. 

Weiland,  F.  H Redfield,   S.  D. 

Wright,   Frank   L Wheeling,   W.   Va. 

Williams,   Geo.   T Gobi)    Bldg.,    Seattle,    Wash. 

White,    E.    T Edward    11,    Brisbane,    Queensland,    Australia 

Whitney,   J.   M Honolulu,    Hawaii 

Weber,    Andres    G Havana,    Cuba 

Weber,  Theo 4  Unionsgaten,   Helsingfors,   Finland 

Young,  J.  Lowe.  ." 576  Fifth  Ave.,  New  York  City 
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Foreign  Government  Appointed  Delegates 

CUBA 
Dr.  Marcelino    Weiss    .  Havana,    Cuba 


CHILI 

Dr.  Alexander   Manhood    Santiago,  Chili 

Dr.  Pedro  A.   Diaz    Santiago,  Chili 


GREECE 
Dr.  Andrew  J.  Petracogianis Calamata 

GUATEMALA 

Dr.  Eduardo   Caceres Guatemala  City 

Dr.  Rafael   Robles Guatemala  City 

» 

AUSTRALIA 

Dr.  Alfred  Burne  Sydney,  New  South  Wales 

(Representing  Victoria  and  Queensland  also.) 
Dr.  E.  R.  Magnus  Sydney,  New  South  Wales 

SPAIN 
Dr.  Florestan   Aguilar    Madrid 

Dr.  W.  W.  Belcher   Rochester,  N.  Y. 

(Represented  the  "Scciedad  Propagandista  de  Higine  Dental,"-  of 
Bogota,  Colombia,  South  America.) 

PORTO  Rico 
Dr.  Francisco    Ponte    San  Juan 


XXXVI 


Delegates  From  State  Societies 


LOUISIANA 
Wallace  Wood,  Jr New  Orleans 

MISSOURI 

Burton  Lee  Thorpe   St.  Louis 

Jesse   Miller    Marysville 

George  E.  Haigh Jefferson  City 

D.   D.  Campbell   Kansas  City 

C.  O.  Simpson St.  Louis 

NEBRASKA 

Wm.  L.  Shearer Omaha 

M.   E.   Vance    Lincoln 

DISTRICT  OF  COLUMBIA 

Chas.  W.  Cuthbertson Washington 

H.   Rowland Washington 

Starr    Parsons    •. Washington 

Emery  A.  Bryant  Washington 

WISCONSIN 

F.  E.  Raiche  Marinette 

TEXAS 

Bush  Jones  Dallas 

G.  W.  Staples Dallas 

S.  C.  Noble   Mineola 

J.   P.  Arnold Houston 

S.  A.  Neil  Grand   Saline 

R.  H.  Stuart Waco 

WEST  VIRGINIA 

Frank  L.  Wright  Wheeling 

O.  W.  Burdats Wheeling 

Homer  Mannon   Huntington 

D.  C.  Clark   Blacksville 

Fred  E.  Hess Fairmont 
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Members  of  the  United  States  Army  Dental  Corps  Detailed  to 
Represent  the  Same  at  the  Panama  Pacific  Dental  Congress 

First  Lieut.  Robert  T.  Oliver,  Dental  Surgeon,  U.  S.  A Fort  Flagler,  Wash. 

First  Lieut.  Frank  H.  Wolven,  Dental  Surgeon,  U.  S.  A Fort  McDowell,  Cal. 

First  Lieut.  G.  S.  Casaday,  Dental  Surgeon,  U.  S.  A Presidio,  San  Francisco 

First  Lieut.  J.  R.  Bernheim,  Dental  Surgeon,  U.  S.  A Fort  Logan,  Colo. 

C.  G.  Baker,  Acting  Dental  Surgeon,  U.  S.  A Fort  Adams,  Philippine  Islands 


Representative  of  the  United  States  Navy  Dental  Corps 

William  L.  Darnall,  D.D.S.,  U.  S.  N.,  U.  S.  Naval  Training  Station, 

San  Francisco,  Cal. 


Representative  of  the  United  States  Indian  Service 

F.  E.  Rodriguez,  D.D.S.,  Indian  School   Albuquerque,  New  Mexico 
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Opening  Ceremonies 

Held  in  Main  Assembly  Room,   Civic  Centre 
August  30th,   1915 


.  Opening  Ceremonies. 

The  opening  ceremonies  of  the  Panama-Pacific  Dental  Congress 
were  held  in  the  main  assembly  room  at  the  Civic  Center,  San  Francisco, 
California,  at  3:30  P.  M.,  August  30,  1915. 

The  Honorable  James  A.  Barr,  Director  of  Congresses,  requested 
that  all  the  honorary  vice-presidents  and  the  representatives  of  foreign 
nations  take  their  seats  upon  the  platform. 

Members  of  the  Panama-Pacific  Dental  Con- 

l)*lt.  3atnc$  fl.  Barr.  gress,  Ladies  and  Gentlemen  :  The  first  steps  for  the 
organization  of  the  Panama-Pacific  Dental  Congress 
were  taken  more  than  five  years  ago.  So  far  as  the  records  show,  this 
was  the  first  of  the  exposition  congresses  even  to  be  thought  of.  In  fact, 
the  first  steps  leading  to  the  present  congress  were  taken  two  years  before 
the  exposition  organized,  its  general  congress  program,  a  program  which 
now  includes  eight  hundred  arid  seventy-five  congresses  and  conventions. 
In  June,  1912,  more  than  two  years  ago,  the  organizing  committee  asked 
for  a  definite  assignment  of  this  and  other  halls  to  be  used  for  sessions 
and  for  exhibits.  The  hall  reservations  then  made  were  the  first  reserva- 
tions made  in  this  auditorium  for  any  congress  or  convention  (applause). 
The  reservation  was  made,  as  I  remember  it,  shortly  after  the  corner- 
stone of  the  building  was  laid.  I  mention  these  facts  as  typical  of  the 
forethought  and  careful  preparation  of  the  Organizing  Committee  in  de- 
veloping plans  for  the  Congress. 

While  it  is  not  my  province  to-day  to  make  any  extended  remarks, 
1  do  want  to  express  my  appreciation  of  the  splendid  service  that  has  been 
rendered  by  the  Organizing  Committee  and  other  committees  of  this 
Congress. 

No  Congress  of  the  eight  hundred  and  seventy-five  to  be  held  under 
the  auspices  of  the  Exposition,  better  typifies  the  spirit  of  a  general  con- 
gress program.  The  central  thought  underlying  all  the  congress  pro- 
grams is  service;  social,  educational,  industrial  and  professional  service. 
The  program  beginning  today  with  its  illustrative  exhibits,  will  spell 
service  to  the  dental  profession. 


One  of  the  most  distinctive  phases  of  the  work  of  arrangement  for 
an  exposition  series  of  congresses  and  conventions  is  the  so-called  group- 
ing plan.  I'nder  this  plan,  all  of  the  national  and  state  units  of  each  group 
have  met  within  periods  ranging  from  one  to  three  weeks.  We  have  had 
periods  devoted  to  education,  science,  medicine,  history,  agriculture, 
gcncology,  economics,  the  press,  and  other  lines  of  thought,  and  to-day 
marks  the  beginning  of  one  of  the  best  organizations  of  these  periods, 
the  dental  period,  including  this  congress  with  its  affiliated  bodies. 

Another  distinctive  phase  of  our  work  has  been  the  effort  made  to 
bring  the  congresses  in  touch  with  the  Exposition  and  special  exhibits 
illustrative  of  the  several  programs.  I  need  but  mention  the  exhibits  in 
the  other  halls,  to  show  how  well  the  Organizing  Committee  has  developed 
this  plan. 

It  remains  for  others  to  extend  an  official  welcome.  As  director  of 
Congresses  of  the  Panama-Pacific  International  Exposition  it  gives  me 
very  great  pleasure  formally  to  declare  the  Panama-Pacific  Dental  Con- 
gress opened,  and  to  introduce  your  President,  Dr.  Frank  L.  Platt.  Ladies 
and  gentlemen  of  the  Congress,  Dr.  Platt.  (Prolonged  applause.) 

Mr.  IJarr,  Honorary  President  and  Members  of 

Pf«.  Trank  C.  Platt.  the  Panama- Pacific  Dental  Congress,  Ladies  and 
Gentlemen :  We  had  hoped  to-day  to  have  with  us 
the  first  man  of  the  State  of  California,  but  this  is  a  strenuous  age,  and  a 
strenuous  State,  and  Governor  Johnson  is  unavoidably  unable  to  be 
present,  but  I  take  great  pleasure  in  introducing  to  you  a  member  of  the 
State  Exposition  Commission  of  California,  a  gentleman  known  to  mam 
of  you,  who  will  speak  for  the  Governor  of  California  and  the  State.  I 
take  great  pleasure  in  introducing  to  you,  Mr.  Arthur  Arlett,  the  repre- 
sentative of  the  Governor  of  California.  (Applause.) 

Mr.    Chairman,    Ladies    and    Gentlemen:      The 

Ittr.  Jlrtbur  flrlett.     diffidence  that  any  man  feels  when  he  arises  as  a 

substitute  is  mine,  and  to-day  'you  can  appreciate  that 

that  diffidence  and  reticence  is  magnified  when  I  attempt  to  stand  in  the 

place  of  a  man  who  has  so  large  a  place  in  our  State  and  so-increasingly 

large  a  place  in  our  nation. 

However,  it  seems  to  me  that  under  his  commission  and  with  his 
consent,  I  may  attempt  at  any  rate  to  express  to  you  the  greeting  that 
we  have  here  in  California  for  you  people  in  these  congresses,  who  have 
assembled  in  this,  our  year  of  high  privilege,  in  this  city,  that  we  delight 
to  feel  is,  during  this  year,  the  center  of  the  world.  For  men  and  women 
of  every  variety  of  thought  and  activity,  people  of  every  interest  that 
might  possibly  challenge  the  intellect  and  activity  of  humanity,  are 


making  of  our  city  this  year  a  rendezvous,  and  are  finding  herein  people 
of  like  thought,  and  we  believe  in  the  citizens  usually  of  this  city  and  this 
State,  appreciative  and  sympathetic  companions. 

I  was  about  to  say  that  there  is  another  measure  of  diffidence  in  my 
appearing,  for  I  discovered  as  I  came. down  the  aisle  that  my  own  family 
dentist  is  here,  and  I  have  not  paid  him  that  last  bill.  (Laughter.)  I 
acknowledge  that  I  owe  it,  and  he  has  all  of  you  for  witnesses  that  I 
propose  to  owe  it  just  as  long  as  you  are  in  the  habit  of  being  owed. 
(Renewed  laughter.) 

Seriously,  we  have  been  doing  something  in  this  State  for  some  years 
past,  in  the  preparation  of  an  exposition.  Over  there  on  the  shore  where 
the  Golden  Gate  swings  in  and  out  with  the  tide,  we  have  been  building, 
as  far  as  man  can  build,  a  city  of  beauty  and  of  dreams,  and  as  you  come 
here  in  this,  our  festival  year,  wiJi  your  contribution  of  thought  and  of 
service,  we  hope  that  as  you  come  to  meet  the  challenge  of  its  beauty  and  to 
feel  the  ministry  of  its  contribution  to  your  thought-life,  that  you  will  feel 
not  strangers,  not  even,  if  you  please,  visiting  friends,  although  we  trust 
that  you  will  have  that  feeling;  but  that  you  will  believe  that  in  the 
nspiration  of  our  citizenship,  we  have  attempted  to  build  there,  not  only 
that  which  challenges  your  view,  but  that  in  dome  and  spire,  in  column 
and  cornice,  in  whatever  beauty  of  pigment  and  color  you  see,  in  the 
artistry  and  the  work  of  the  artisans,  you  will  likewise  find  perhaps  that 
better  thing  we  have  tried  to  be  and  say ;  and  your  coming  to  us  we  hope 
is  in  appreciation  of  the  fact  that  you,  with  all  the  other  men  and  women 
from  our  land  and  other  lands,  who  have  made  this  year  possible,  are 
coming,  not  only  as  visiting  friends,  and  certainly  not  as  strangers,  in  the 
Gate,  but  as  partners  together  in  a  great  enterpise.  For  what  have  we 
been  attempting  to  say  in  this  year  of  terrible  history,  in  these  months  of 
shocking  events?  We  have  been  trying  to  say  that  in  spite  of  that  dread 
reality,  there  is  a  finer  and  a  fuller  expression  of  the  race's  aspiration,  and 
that  in  the  quiet  domestic  parts  of  peace  is  humanity's  richest  striving. 

And  so,  we  welcome  you  because  we  feel  that  the  key-note  of  all 
that  which  you  render  is  service ;  so  as  partners  in  the  great  task,  as  fellow 
companions  on  a  common  road,  as  those  who  seek  to  make  here  and  now 
that  fine,  fair,  thing  that  the  Creator  dreamed  of  when  He  breathed  into 
man  the  breath  of  life,  that  we  all,  together,  seeking  to  serve,  desiring  to 
know,  shall  make  here,  under  God,  a  better  civilization  of  brotherly  men. 
To  such  an  opportunity,  to  no  less  a  challenge,  California  .says  to  you, 
'Welcome."  (Applause.) 

It  now  becomes  my  pleasure  to  introduce  to  you 
Flatt.         the  Hon.  Frank  L.  Brown,  Member  of  the  Board  of 


Directors  of  the   Imposition,  who  will    --peak   officially    for   President   C. 
C.    .Moore,   and   the    Exposition. 

.Mr.   President.  Ladies  and  Gentlemen:     On  be- 

fiOH.  frank  C.  Brown,     healf  of  President  Moore  and  the  Board  of  Director? 
of   the    Panama- Pacific    International    Exposition,    it 
gives  me  great  pleasure  to  welcome  you  here  to-day. 

I  have  been  reminded  by  the  Director  of  Congresses.  Mr.  Barr, — and 
in  passing  I  wish  to  pay  a  high  tribute  to  the  genius  of  that  man  who  in 
common  with  the  other  members  of  his  committee  has  been  successful  in 
bringing  more  congresses  to  this  Exposition  by  many  times  than  any 
other  previous  exposition  in  the  world's  history ;  and  I  believe  that  we 
owe  to  you  good  people  also  an  added  debt  of  gratitude  from  the  fact 
that  your  organization  was  the  very  first,  and  I  believe  the  only  con- 
vention to  adopt  the  name  "Panama-Pacific."  (Applause.)  Also,  our 
local  committees  are  entitled  to  the  credit  of  having  started  this  great 
convention  of  yours  more  than  five  years  ago.  and  having  been  the  first 
to  apply  for  a  hall  in  this  great  Auditorium  long  before  it  was  built,  and 
possibly  while  it  was  yet  only  a  dream  of  the  Exposition. 

So  that  I  -am  reminded  of  a  little  story  that  they  tell  of  one  of  our 
famous  playwrights,  who  was  asked  by  one  of  the  leading  actors  if  the 
play  that  he  was  writing  was  up-to-date.  And  his  reply  was  characteristic. 
He  said.  "It  is  up  to  to-morrow."  And  so  I  think  you  good  people  are 
"up  to  to-morrow."  And  if  in  your  profession  you  are  successful  in  being 
up  to  to-morrow,  as  'you  certainly  have  been  in  the  organization  of  this 
convention,  then  the  public  and  the  human  race  will  owe  you  a  deep  and 
lasting  debt  of  gratitude,  the  same  as  the  Exposition  now  owes  you  and 
endeavors  to  express  to  you. 

Seriously  my  friends,  we  of  the  Exposition  have  wanted  the  oppor- 
tunity of  taking  into  our  confidence,  so  to  speak,  our  visiting  guests  and 
friends  at  these  various  conventions.  You  all,  of  course,  have  heard  some- 
what of  the  Exposition,  but  its  real  and  deeper  purposes  I  think  have  not 
been  forced  upon  your  vision.  The  facts  of  the  case  are  that  this  great 
Exposition  was  not  alone  to  commemorate  the  building  of  the  Panama 
Canal,  the  greatest  engineering  achievement  of  all  ages,  but  also  it  was  a 
thank-offering  for  the  re-building  of  the  City  of  San  Erancisco  that  only 
nine  years  ago  was  laid  in  ruins.  And  as  T  stepped  into  this  beautiful 
building  to-day  I  looked  at  the  remnant  of  our  old  City  Hall,  and  with  it 
came  the  vision  of  April  18.  io/y>  and  the  three  days  and  three  nights 
following  when  this  entire  city,  from  Van  Ness  Avenue  to  the  Harbor 
was  one  great  mass  of  flames,  and  I  appeal  to  you  my  friends  and  ask  if 
this  beautiful  Exposition  of  ours  is  not  a  thank-offering  of  the  people  of 


San  Francisco  for  the  re-building  of  tin-  city  loved  around  the  world,  and 
also  a  commemoration  of  the  work  of  American  genius  in  the  building  of 
that  Canal,  the  land  divided  and  the  world  united.  And  so  we  had  this 
great  purpose  to  produce  a  thankoffering  for  the  re-building  o-f  our  city, 
and  for  the  fact  that  American  genius  and  American  money  and  American 
power  were  the  mighty  forces  that  have  at  last  united  the  great  oceans, 
and  is  the  force  that  is  to  mark  in  coining  centuries  what  is  undoubtedly 
the  most  momentous  event  in  the  history  and  commerce  of  the  world. 

And  it  was  largely  with  those  thoughts  in  mind  that  we  invited  you, 
friends  to  come  from  all  parts  of  the  world,  not  alone  to  see  our  great 
Exposition,  not  alone  to  behold  the  re-building  of  our  city,  but  to  join 
with  us  in  thanksgiving  and  gratitude  to  the  great  Giver  of  all  good,  that 
in  His  wisdom  He  iuade  it  possible  for  the  people  of  San  Francisco  to 
re-build  their  city,  for  the  people  of  America  to  build  the  1'anama  Canal. 

We  feel  that  the  most  important  event  in  'connection  with  this  Ex- 
position will  undoubtedly  be  the  record  of  the  congresses  and  conventions, 
because  the  people  who  come  to  these  congresses  and  conventions  are  all 
people  who  stand  in  the  forefront  of  their  respective  professions.  They 
are  men  who  have  made  a  name  for  themselves  in  the  world,  men  who 
have  stamped  their  individuality  upon  the  localities  from  which  they 
come,  and  it  is  to  record  those  achievements  that  we  of  the  Western 
Coast  have  contributed  to  the  uplitt  of  this  nation  that  we  have  asked  yon 
men  and  {vomen  of  this  convention  to  carrv  our  message  back  to  our 
friends  in  the  East  and  in  the  West  and  to  tell  them  that  the  message 
that  we  gave  to  the  world  five  years  ago,  at  the  time  when  you  people 
were  first  organizing  this  great  convention ;  the  message  that  we  sent, 
which  was  echoed  throughout  the  world,  was  that  the  West  always  makes 
good.  And  we  ask  of  you  friends  in  giving  you  our  greetings,  and  in  ex- 
pressing to  you  our  gratitude  for  \otir  holding  of  this  great  convention 
here  to-day,  a  convention  that  will  mark  what  we  believe  is  the  most  im- 
portant event  in  the  honored  profession  that  you  dignify  by  your  presence 
here  to-day ;  we  ask  that  in  accepting  our  message  of  gratitude,  you  carry 
with  you  to  your  home  places  in  the  world;  the  message  that  San  Fran- 
cisco and  the  Pacific  Coast  welcomes  the  world  here  to  our  celebration  at 
the  shores  of  the  Golden  Gate.  (Applause.) 

I  was  told  a  few  minutes  ago  that  the  Mayor  of 

President  Platt.          $an  Francisco,  the  Hon.  James  Rolph,  had  been  de- 
tained in   court.      1    was  not   informed   what   he  had 
been  doing;  but  at  any  rate  he  cannot  be  with  us  to-day,  much  as  I  know 
he    would    like    to    be    here;    and    I    am    quite    confident    that    if    he    is 
detained  in  court  he  is  trying  to  do  something  for  the  good  of  San  Fran- 


cisco.  (Applause.)  Hut  his  Secretary  is  here  and  will  speak  for  the 
Mayor  and  the  City  of  San  Francisco.  1  take  great  pleasure  in  intro- 
ducing Mr.  Edward  Rainey,  Secretary  to  the  Mayor.  (Applause.) 

Mr.  President  and  Friends:     I  am  experiencing 

mr.  Edward  Rainey.     a    ver.v    considerable   amount   of   embarrassment    in 
coining  over  here  this  afternoon  to  speak  to  all  of 
you,  because  it  was  only  a  very  few  minutes  ago  that  I  knew  I  would  have 
to  come  at  all.     We  have  been  having  for  a  long  while  a  kind  of  a  siege 
with  the  United  Railroads  which  used  to  be  a  railroad  monopoly  in  San 
Francisco  before  our  beautiful  Municipal  Car  Line  cars  were  built;  and 
the  United  Railroads  is  trying  to  put  the  Mayor  of  San  Francisco  in  jail 
for  running  some  of  those  municipal  cars,  which  the  United  Railroads 
does  not  like  to  see  on  tbe  streets  of  San  Francisco J,  and  we  are  fighting 
it  out  this  afternoon,  and, the  lawyers  are  making  endless  speeches  about 
whether  the  Mayor  should  go  to  jail  or  whether  he  should  come  over 
here.     (Laughter  and  applause.)     And  of  course,  the  Mayor  did  not  care 
to  take  the  risk  of  standing  here  on  this  platform  and  having  some  one 
slip  around  at  his  side  and  tap  him  on  the, shoulder  and  say,  "You  have 
got  six  days" ;  for  that  would  have  been  a  very  unwelcome  announcement, 
and  it  would  have  disconcerted  him  in  the  midst  of  his  speech,  so  he  said, 
'  Mr.  Rainey,  I  will  ask  you  please  to  go  over  there  and  present  the  compli- 
ments of  the  City  of  San  Francisco  to  the  members  of  this  Qongress"; 
and  I  said  that  word  which  is  the  most  familiar  word  I  presume  you  men 
and  women  ever  hear,  that  very,  very  expressive  word  "Ouch !"     But  I 
am  here,  and  I  will  ask  you  to  accept  the  sincerity  of  what  I  have  to  say, 
in  lieu  of  the  polished  oratory  that  the  Mayor  himself  could  have  given 
you,  following  the  example  of  Mr.  P>arr  of  the  Exposition,  or  of  Mr. 
Hrown  the  silver  or  gold-tongued  orator  of  the  Exposition,  and  of  Mr. 
Arlett,  the  Representative  of  the  Governor  of  the  State  of  California. 

Hut  as  has  been  said  by  the  other  gentlemen,  we  San  Franciscans  are 
proud  to  have  these  conventions  meet  here  in  this  beautiful  Auditorium, 
built  by  the  Exposition  and  the  people  of  our  city.  We  know  that  from 
every  convention  that  meets  here  there  will  be  some  useful  results.  That 
is  bound  to  be  the  result  of  your  convention.  You  are  destined  to  hear 
a  lot  of  polished  oratory.  You  are  sure  to  have  some  people  stand  on  this 
platform  and  tell  you  of  things  that  perhaps  do  not  amount  to  anything; 
but  some  of  your  men  or  women  will  tell  the  others  of  you,  things  that 
will  be  of  inestimable  value  to  each  and  every  one  of  you,  and  those  are 
the  things  that  San  Francisco's  people  are  proud  to  have  sent  out  to  the 
world  from  the  center  of  our  city.  That  is  the  reason  we  are  proud  to 
have  you  here ;  we  are  proud  to  have  you  here  because  we  know  the  use- 


ful  purpose  that  has  brought  you  together ;  we  are  proud  to  have  you  here 
in  San  Francisco  because  we  know  the  sincerity  of  each  and  every  one 
of  you  in  coming  here.  You  have  come  here  partly  for  a  good  time.  You 
can  have  a  good  time  anywhere,  but  you  can  have  the  best  time  in  the 
world  in  San  Francisco.  But  you  have  come,  like  all  of  those  other  con- 
ventions some  eight  hundred  and  odd  in  number,  in  order  that  you  may 
advance  your  profession,  that  you  may  communicate  to  each  other  the 
best  that  any  one  of  you  has  been  able  to  discover  and  we  are  glad  to  have 
you  do  that.  In  that  connection  while  I  was  sitting  on  this  platform,  I 
was  thinking  what  would  it  cost  me  if  you  were  talking  to  me,  instead  of 
my  being  up  here  talking  to  you  (laughter),  and  I  have  not  yet  figured 
out  the  appalling  answer. 

I  want  to  say  to  you  again,  and  again  and  again,  with  all  the  sincerity 
that  I  can,  that  we  are  proud  to  have  these  good  tidings  going  out  from 
the  City  of  San  Francisco,  the  great  results  that  you  have  accomplished 
and  which  you  are  accomplishing,  in  the  announcements  that  are  made 
amongst  us  of  the  things  you  have  discovered  and  of  the  things  you  have 
done.  I  had  luncheon  to-day  with  Dr.  White  of  Santa  Barbara,  who  was 
my  former  dentist,  and  I  said  to  him,  "Doctor,  what  shall  I  say  over 
there?  What  are  the  great  accomplishments  that  the  dentists  have  made 
in  the  last  few  years  ?  Are  they  in  line  with  all  the  other  professions ; 
which  have  gone  ahead  so  much  that  this  Exposition  is  an  expression  of 
the  world's  progress  in  the  last  ten  years?"  And  he  said,  "Just  smile 
when  you  get  up  there,  and  when  they  see  that  bridgework  that  I  put  in 
for  you  they  will  appreciate  fully  the  progress  that  has  been  made  in  den- 
tal work  in  recent  years."  (Laughter.) 

What  has  been  said  about  your  profession  is  true  of  everything.  Go 
to  the  Exposition  and  look  at  the  wonderful  engines  in  Machinery  Hall ; 
look  at  the  wonderful  things  in  every  building  over  there;  look  at  the 
wonderful  new  spirit  of  determination,  and  that  is  the  most  important 
thing  to  my  mind  over  at  the  Exposition ;  the  wonderful  new  spirit  and 
the  friendship  that  is  manifested  between  the  Latin-speaking  races  of  the 
Southern  part  of  this  world  and  the  people  of  the  United  States  and 
Canada;  that  is  the  greatest  thing.  The  knitting  together  of  North  and 
South  America,  which  is  accomplished  over  at  the  Exposition  is  one  of 
the  greatest  blessings  that  has  come  into  this  world,  and  everywhere, 
through  every  line  of  march  of  civilization,  through  all  the  professions, 
you  will  find  the  same  accomplishments  which  you  people  are  going  to 
talk  about,  and  you  are  in  tune  with  all  of  them. 

In  closing,  I  presume  that  following  the  usual  formula  of  these 
addresses  of  welcome,  I,  as  the  Representative  of  the  people  of  San  Fran- 


cisco,  of  tin-  authorities  of  San  Francisco,  should  present  you  with  the 
keys  to  the  city.  Will  \ou  please  consider  that  they  are  yours.  I  am 
obliged  to  omit  the  actual  formal  presentation  of  the  keys  to  the  Chair- 
man, became  to  tell  you  the  honest  truth  we  have  run  out  of  keys, 
(laughter.)  Hut  please  consider  that  you  are  as  much  at  home,  that 
you  are  as  much  home  folks  in  San  Francisco  as  the  oldest  inhabitants. 
If  some  of  you  younger  fellows  want  to  go  down  and  sing  at  Third  and 
Market  Streets.  "We  have  gathered  at  the  River" — not,  "We  shall 
gather."  but  "We  have  gathered" — \ou  are  welcome  to  do  that,  and  if 
anybody  says  you  "no" — my  telephone  number  is  Fillmore  723,  and  I  do 
not  mind  being  called  late  at  night.  But  nobody  will  do  anything  to  you, 
because  San  Francisco  loves  its  guests,  and  I  am  going  to  take  the  liberty 
of  assuring  \ou  all  over,  each  and  every  one  of  you  who  has  come  from 
some  other  place.  I  am  going  to  put  you  in  the  hands  of  the  men  of  your 
profession  in  San  Francisco.  I  am  going  to  say  that  I  am  willing  to  let 
the  reputation  of  San  Francisco  for  hospitality  rest  on  their  shoulders, 
and  from  now  on  friends,  knowing  how  welcome  you  are;  you  are  in  the 
Irinds  of  the  men  of  your  profession  as  the  guests  of  San  Francisco,  and 
it  is  up  to  them.  1  thank  you.  (Applause.) 

The  next   speaker  is  a  man   needing  no   intro- 

Pmident  Pratt.  dnction  to  the  dental  profession  of  the  world ;  a  man 
known  far  and  near  as  a  joyful,  wholesome,  sound- 
minded  representative  of  the  dental  profession,  and  the" reason  we  have 
called  upon  him  to  speak  to  \ou  at  this  time,  is  that  we  wish  to  demonstrate 
to  all  present  that  there  are  men  in  the  dental  profession  w?ho  can  talk  as 
well  in  public — or  even  better,  than  they  can  \\hen  standing  opposite  their 
chairs,  no  matter  how  much  they  are  paid  for  it.  I  am  pleased  to  intro- 
duce to  you,  Dr.  Burton  Fee  Thorpe,  of  Saint  Louis. 

.Mr.    President,    Representatives    of    the    State, 

Dr.  B.  C.  Chorpe.       City  and   Fxposition  ;  Ladies  and  Gentlemen  of  the 
Congress:       Surely    the    strong    arm    of    Western 

hospitality  has  encircled  us  all  and  1  am  certain  we  appreciate  your  warm 
and  cordial  greetings  very  much,  indeed,  and  consider  it  a  great  pleasure 
to  be  here  to  participate  in  this  history  making  event  that  ever  is  to  re- 
dound to  the  credit  and  glory  of  American  dental  surgery. 

We  like  this  country   of   yours   with   its   wealth  of   sunshine,    fruit. 

flowers,   fragrance,  and   wonderful  climate.     I  once  knew  of  an  Eastern 

A- ho  >uttered  with  hay   fever  so  severely,  he  sneezed  every  time  he 

passed  a  grass  widow,  but  he  became  cured  after  moving  to  California. 

( Laughter.) 

I  am  told  of  all  the  many  things  that  are  to  the  credit  of  San  Fran- 
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cisco  and  of  this  section  of  California;  there  is  only  one  objectionable 
feature,  and  that  is  the  sand  flea,  \\hich  is  known  to  some  of  the  guests 
visiting  here.  I  am  reminded  of  the  little  girl  who  was  walking  down  the 
street  with  her  mother,  and  she  said,  "Mamma,  there  is  a  flea  on  me!" — 
and  the  mother  said,  "Where,  child?"  Just  then  a  boy  came  along- 
hallooing  the  morning  paper,  and  yelled — "Examiner !  Examiner !" 
(Laughter.) 

Some  months  ago  Dr.  Platt  sent  me  a  beautiful  poem,  written  by 
Robert  Loveman  :  it  went  something  like  this  : 

It  isn't  raining  rain  to  me,  it's  raining  roses  down. 

In  every  dimpled  drop  1  see  wild  flowers  on  the  hills, 

The  clouds  of  gray  engulf  the  day  and  overwhelm  the  town; 

It  isn't  raining  rain  to  me,  it's  raining  roses  down. 

It  isn't  raining  rain  to  me,  but  fields  of  clover  bloom, 
Where  any  buccaneering  bee  may  rind  a  bed  and  room, 
A  health  unto  the  happy  !  a  tig  for  him  who  frets  ! 
It  isn't  raining  rain  to  me,  it's  raining  violets." 

"This,"  Dr.  Platt  said  in  his  letter,  "is  what  you  will  find  when  you 
come  to  California."  Yesterday  I  asked  him  about  it  and  he  said  I  was 
here  two  months  too  early  ! 

It  is  a  great  pleasure  to  visit  this  mighty  State  whose  early  days  were 
surrounded  with  the  glamor  and  poetry  of  adventure,  romance,  tradition, 
legend  and  .the  charming  chivalry  of  fact  and  fancy  that  enters  into  the 
writing  of  all  history,  made  familiar  to  us  by  l>ret  1  larte.  Mark  Twain, 
Walt  Whitman,  Joaquin  Miller  and  Helen  Hunt  Jackson. 

In  1849,  the  single  magic  word  "Gold"  sped  eastward  across  the 
continent  and  made  California  the  Mecca  and  the  El  Dorado  of  the  world. 
The  gold  madness  has  long  since  passed,  but  the  steadfast  purpose  that 
carried  the  treasure  hunters  to  the  wilderness  led  their  sons  to  build  on 
that  sure  foundation  the  edifice  of  state  and  civic  greatness. 

It  has  been  my  observation  that  the  hearts  of  Californians  are  filled 
with  the  gold  of  hospitality  and  love  and  laughter,  and  that  is  the  best 
sort  of  gold  I  know  of. 

It  gives  us  great  pleasure  to  be  here  to-day  to  join  with  our  pro- 
fessional conferers  of  this  State  and  of  the  Pacific  Coast  States  in  cele- 
brating this  wonderful  achievement — The  Panama- Pacific  Dental  Con- 
gress, "which  is  a  timekeeper  of  our  professional  progress. 

I 'thank  God  to-day  our  American  laymen  are  daily  being  educated  to 
the  important  relation  of  the  teeth  to  the  health,  beauty  and  comfort  of 


the  human  race,  that  adds  to  life's  enjoyment.  It  has  been  proven  that 
defective  teeth  and  diseased  mouths  cause  more  physical  ills  than  does 
the  demon  rum  or  the  pernicious  effect  of  ice  water  on  the  human  system. 

In  my  school  days  much  space  was  devoted  in  the  physiologies  to  the 
ill  effects  of  alcohol.  If  equal  space  is  given  to  diseased  teeth  and  gums, 
future  generations  will  be  a  stronger  and  healthier  race,  mentally,  morally 
.•Mid  physically. 

Efficiency  experts  have  proven  that  to  diseased  mouths  is  traceable 
the  lack  of  efficiency  of  the  great  majority  of  our  industrial  workers. 

Social  workers  have  proven  that  our  hospitals,  penitentiaries  and 
almhouses  are  made  necessary,  and  filled  to  overflowing,  because  of 
the  mental  and  physical  diseases  that  find  their  origin  in  unhygienic 
mouths. 

A  great  educational  propoganda  is  being  conducted  throughout  our 
country  and  the  time  is  soon  coming  when  appropriations  from  our 
national,  State  and  city  governments  will  be  made  to  combat  and  eradi- 
cate mouth  diseases. 

The  time  also  is  soon  coming  when  the  people  will  be  led  to  the 
baptismal  font  of  modern  dentistry — that  they  may  emerge  therefrom 
washed  clean  of  the  sin  of  dental  ignorance. 

Philanthropists  have  recognized  the  great  need  of  mouth  hygiene 
and  in  three  instances  have  left  everlasting  monuments  to  their  memory 
by  their  munificent  benefactions,  viz.,  The  Forsyth  Brothers,  of  Boston, 
Dental  Infirmary,  for  the  care  of  children  in  dental  need.  Dr.  Thos. 
\V.  Evans,  Museum  and  Dental  Institute,  at  Philadelphia,  for  dental 
education  and  research  work,  and  lastly  the  magnificent  gift  of  Mr. 
( leorge  Eastman,  of  Kodak  fame,  in  endowing  a  $1,200,000  Dental  Dis- 
pensary at  Rochester,  N.  Y.,  for  the  care  of  teeth  of  the  worthy  poor. 

\Ve  appreciate  immensely  the  thoughtful  and  distinguished  con- 
sideration shown  us  by  you,  the  organizers  and  various  committees  of  the 
Panama-Pacific  Dental  Congress,  who  have  each  played  your  role  so 
nobly  and  well,  in  making  possible  this  great  meeting  and  for  the  de- 
lightful program  you  have  prepared  for  our  social  entertainment  and 
professional  edification.  I  give  you  our  sincere  and  grateful  thanks. 

To  each  of  you,  I  give,  in  behalf  of  your  guests,  as  the  Frenchman 
would  say  "accolade" — meaning  a  knightly  salutation. 

Ladies  and  Gentlemen :    We  have  other  eminent 
Dr.  Platt.  men  of  our  profession,  here  to-day,  and  we  have  im- 

posed on  their  good  nature  to  the  extent  of  having 
asked  them  to  address  us  at  this  time,  and  with  genuine  professional 
spirit  they  have  all  accepted  our  invitation.  I  have  pleasure  in  intro- 
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ducing  to  'you  now,  Dr.  Truman  W.  Brophy,  who  will  say  a  few  words 
for  the  International  Dental  Federation. 

Mr.  President,  Ladies  and  Gentlemen :  I  feel 

Dr.  C.  UP.  Hropby.  somewhat  embarrassed  this  afternoon  by  reason  of 
the  fact  that  some  of  the  orators  of  my  profession 
have  been  brought  out  to  address  you.  This  will  necessarily  make  my 
remarks  less  interesting.  However,  I  do  wish  to  call  the  attention  of  this 
body — and  perhaps  to  a  greater  audience  than  this — to  the  enormous 
work  that  has  been  done  by  the  International  Dental  Federation. 

'In  1900,  the  United  States,  through  its  National  Dental  Association, 
saw  fit  to  send  delegates  to  Paris  to  participate  in  that  great  Congress, 
and  there  at  the  close,  the  International  Dental  Federation  was  organized. 
Some  of  the  nations  were  rather  slow  in  taking  part,  but  all  have  since 
become  members.  In  brief  let  me  say  something  about  what  has  been 
accomplished. 

The  International  Dental  Federation  includes  twenty-three  repre- 
sentatives of  twenty-three  nations.  These  nations  are  just  as  much,  in 
the  profession,  a  part  of  the  Federation  as  the  State  of  California  is  a 
part  of  the  United  States  of  America.  While  we  have  in  this  body,  ad- 
vanced rather  slowly,  this  we  have  done :  the  great  impetus  given  to  oral 
surgery  in  this  and  other  countries  was  inaugurated  in  the  City  of  Strass- 
burg  by  Dr.  Jessen.  Then  the  work  was  extended  to  all  the  different 
nations.  The  great  Forsyth  Institute  of  Boston,  and  more  recently  the 
Eastman  Institute,  to  be  established  in  Rochester,  N.  Y.,  are  practically 
outgrowths  of  the  work  set  on  foot  by  Prof.  Jessen. 

In  the  armies  and  navies  of  the  world,  by  reason  of  resolutions 
adopted  in  the  Department  of  "Army  &  Navy'' — all  countries  were  urged 
to  organize  dental  corps  for  the  care  of  the  soldiers.  Those  corps  were 
organized,  and  as  we  have  here  a  representative  from  Spain,  I  trust  he 
will  tell  you  the  Army  and  Navy  of  Spain  (as  in  many  other  countries) 
insist  -that  the  surgeon  shall  have  certain  principles  of  dental  pathology 
well  grounded.  To-day,  in  the  field,  on  the  other  side,  there  are  corps 
of  dental  surgeons  devoting  their  time  and  efforts  to  the  care  of  the 
wounded.  As  you  well  know,  no  war  ever  existed  in  which  there  were  so 
many  wounded  about  the  head  and  face.  Our  confrere,  Guilford  of 
Philadelphia,  has  just  returned  from  Paris,  where  he  has  been  caring  for 
the  wounded. 

This  organization  has  made  its  presence  felt  wherever  dentistry  is 
practiced,  and  the  loyalty  and  earnestness  of  the  men  has  made  its  future 
secure.  Unfortunately,  our  confreres  from  the  Continent — from  England 
and  Europe,  are  not  here :  only  one  man — Dr.  Aguilar,  of  Madrid,  Spain, 
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i-  here.  \\'l)cii  1  wrote  Jiim.  and  a>ked  if  lie  thought  there  would  he  any 
ditlicnltN  in  coming,  lie  -aid  lie  would  come  il  it  was  necessary  tor  him 
to  come  in  a  canoe!  (  I  .oud  applause.  )  I  le  ha^  never  mi.ssed  a  congress. 

\\hile  the  >ervice  rendered  to  the  poor  soldier  who  is  in  such  dire 
distress,  is  rendered  frceh.  there  is  no  distinction  in  regard  to  the  necessi- 
ties of  suffering  mankind.  The  wounded  man.  whether  he  be  English, 
French.  Melgian.  (ierman,  Ru-nan.  Turk.  Italian,  or  Servian,  is  entitled 
by  reason  of  the  fact  that  he  is  a  hrother.  to  the  best  of  services  we  are 
capable  of  rendering. 

I  am  glad  to  be  here  and  say  a  few  words,  and  fear  I  shall  talk  too 
much.  l!ut  before  I  sit  down  I  wish  to  say  we  will  have  a  meeting  here 
of  the  federation.  Some  of  the  officers  are  here,  but  not  the  full  num- 
ber. \Ye  want  all  to  come.  \Ve  want  the  loyalty  and  support  of  all  the 
men  here,  and  of  all  the  men  who  are  not  here.  The  representatives  of 
various  nations  are  here,  and  1  am  certain  they  are  alive  to  the  work  of 
the  Federation.  Mr.  President,  1  thank  you. 

(  )f  all  the  organizations  in  our  profession  that 

Dr.  Platt.  have  helped   to   make   this   Congress   a   success,   and 

which    has   contributed    largely    to    our    program    of 

papers  and  clinics — none  is  more  deserving  of  credit  and  none  has  given 
our  committee  greater  encouragement  and  hope  that  the  National  Den- 
tal AsMjeiation.  which  share-  this  meeting  this  year,  coming  away  out 
here  to  San  Francisco  to  become  a  part  of  this  Congress.  It  means  a 
great  deal  to  that  organization,  for  the  majority  of  its  members  cannot 
be  present,  and  to  the  majority  the  year  ha>  been  forfeited  from  the  ac- 
tivities of  the  Association;  but  it  is  with  pleasure  that  I  now  introduce  to 
\on.  Dr.  D.  M.  (iallie.  of  Chicago,  President  of  the  National  Dental 
Association. 

Mr.  President.  Distinguished  Colleagues,  Ladies 

Dr.  Donald  m.  Bailie,     and  (ientlemen:     When,  three  years  ago.  the  Presi- 
dent  ami   hi>  as.Miciates  invited  the   National   Dental 

Association  to  come  here  in  conjunction  with  the  Panama- Pacific  Dental 
<  ongre>>,  some  of  us  who  had  experience  in  the  tremendous  amount  of 
u»rk  nece-.sary  to  Micce»lull\  carry  on  a  great  Dental  Congress — know- 
ing that  in  the  pa>t  it  had  required  the  efforts  and  the  influences  of  the 
profession  throughout  the  whole  countrv.  some  of  us  had  our  doubts  as 
to  whether  you  would  be  able  to  carry  out  the  wonderful  program  then  out- 
lined to  UN.  I'.ut.  Ladie-  and  <  ientlemen.  we  forgot  that  the  dentists  of  the 
Pacific  (  oast  JM^M-SS  the  >ame  blood  and  the  sarne  spirit  that  was  possessed 
by  the  early  pioneers-  the  men  and  women  uho  treked  over  all  the  States 
ot  tlii>  country— over  range  alter  range  of  apparently  insurmountable 


harriers.  'I  hey  were  undismayed  when  they  reached  the  desert,  and  after 
its  passage  thev  found  still  another  country,  somewhat  barren,  hut  through 
their  energy  and  through  their  spirit  of  courage  they  have  made  it  the 
most  fruitful,  perhaps,  in  all  the  world..  \Ye  forgot  thai  thev  possess 
the  same  building  spirit  that  was  possessed  by  the  men  and  women  in  this 
section  who  were  prostrated  but  a  few  vcars  ago  by  the  terrible  quake 
and  tire,  and  who.  not  discouraged,  started  again  and  built  up  this  wonder- 
ful citv.  \\e  lost  sight  of  the  fact  that  thev  are  the  same  people  that 
'conceived  and  created  this  beautiful  [Exposition  that  some  of  you  have 
seen  and  of  course,  all  of  you  will  see  before  you  leave  the  Pacific  C  oast. 
It  is  the  most  beautiful  (Exposition  that  has  ever  been,  and  contains  build- 
ings the  most  beautiful  ever  witnessed  by  people  of  either  ancient  or 
modern  times. 

And  it  is  the  same  spirit  that  has  made  thi-  Congress  a  fact,  and 
which  promises  to  make  it  one  of  the  greatest  Dental  Congresses  ever 
held,  and  Sir.  I  am  sure  I  am  under  obligations  to  you.  The  National 
Dental  Association  appreciates  having  a  part  in  your  deliberations. 

\Ye  are  thankful  to  your  (Exposition  (  officials  for  a  part  in  this  great 
celebration — the  joining  of  the  waters  of  the  Atlantic  and  the  Pacific 
ocean.-.  The  dental  profession,  as  well  as  hnmanitv.  will  be  benefitted  bv 
this  Congress.  The  histon  of  Dental  Congresses  is.  that  thev  broaden 
"ur  field  of  vision.  They  make  it  po^ible  for  us  to  do  a  greater  work. 
l.iKe  those  Congresses  that  have  gone  before,  the  influence  of  this  great 
meeting  will  be  felt  and  become  a  benefit  through' nit  the  whole  world. 

'("he  dentists  of  America  have  not  been  satisfied  to  vest  content  with 
their  position  as  standing  foremost  in  the  world  of  dental  affairs.  In  a 
measure,  in  the  line  of  the  wavs  and  mean-,  we  have  been  successful,  but 
to  our  friends  in  other  countries  we  are  indebted  for  the  scientific  work 
thev  are  doing;  for  the  concentrated  efforts  of  our  ( ierman  friends,  and 
for  the  work  of  our  colleagues  in  Central  and  South  America.  The  work 
we  arc  doing  ourselves  will  make  it  possible  for  dentistry  to  achieve 
greater  things  than  it  has  in  the  past. 

As  a  representative  of  The  National  Dental  Association,  I  wish  to 
express  our  thanks  and  welcome  all  of  our  distinguished  colleagues  of 
the  International  Dental  Federation,  and  those  from  Central  and  South 
.America,  for  joining  with  us  on  this  splendid  occasion:  and  1  am  sure 
when  the  deliberations  of  this  Congress  arc  over  the  great  good  brought 
out  by  this  gathering  will  soon  be  felt  throughout  the  whole  world,  and 
the'  reports  of  this  meeting  will  prove  a  forceful  factor  in  a  great  uplift 
ot  humanity,  sweeping  over  this  country  and  over  the  whole  world. 

On  behalf  of  The  National  Dental  Association  1  desire  to  thank  you 
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for  the  opportunity  of  joining  with  \ou,  and  I  assure  you  it  is  the  greatest 
pleasure  of  my  life  to  say  to  you  these  few  words. 

It  now  gives  me  pleasure  to  turn  the  proceedings 
Dr.  Platt.  °f  this  meeting  over  to  Dr.  Charles  M.  Benbrook,  of 

Los  Angeles,  California. 

We  will  now  have  the  address  of  Dr.  Frank  L. 

UkC-Prtf.  Bcnbropk.      I  Matt,  of  San  Francisco,  President  of  the  Panama- 
Pacific  Dental  Congress.     (Applause.) 

Nearly  six  years  ago  when  it  seemed  more  than 

Pm.  frank  L  Piatt.  probable  that  San  Francisco  would  be  selected  as  the 
"Exposition  City"  where  would  fittingly  be  celebrated 
the  completion  of  an  undertaking  which  had  been  the  dream  of  enter- 
prising men  for  nearly  four  hundred  years,  it  occurred  to  some  of  the 
members  of  our  profession  that  the  time,  the  place  and  the  occasion  would 
be  most  opportune  for  holding  a  Dental  Congress  ;  a  congress  international 
in  character  and  sufficiently  comprehensive  in  the  variety  and  extent  of 
its  program  and  exhibits  to  merit  for  it  a  place  in  the  general  plan  of  the 
activities  of  the  exposition. 

In  conformity  with  this  idea  a  Committee  of  Organization  was  formed 
representing  the  dental  profession  of  the  Pacific  Coast  States  and  under 
its  direction  the  Congress  we  inaugurate  to-day  has  been  developed. 

The  work  has  been  arduous  and  much  of  it  has  been  in  the  nature 
of  pioneering  for  those  engaged  in  it.  but  national,  state  and  local  com- 
mittees have  rendered  invaluable  aid  and  have  unselfishly  performed  the 
tasks  assigned  them ;  the  officers  of  the  sections  into  which  our  program 
is  divided  have  secured  and  are  ready  to  present  for  our  pleasure  and 
profit  a  program  of  exceptional  merit ;  manufacturers  of  and  dealers  in 
every  sort  of  goods  entering  into  the  practice  of  dentistry  have  generously 
provided  for  our  enlightenment  a  splendid  exhibit  of  their  wares;  the 
Panama-Pacific  Exposition  Company  has  furnished  this  great  Auditorium 
for  our  meeting  place,  and  on  behalf  of  the  Committee  of  Organization  I 
thank  them  one  and  all  for  their  interest,  support  and  co-operation. 

The  general  idea  of  the  Panama-Pacific  International  Exposition  is 
to  appropriately  celebrate  a  great  achievement,  but  primarily,  and  above 
all  else  it  seems  to  me,  its  greatest  importance  lies  in  the  educational  value 
of  the  scheme  of  its  construction:  the  beauty  of  its  setting;  the  mag- 
nificence of  its  palaces;  the  vastness  and  variety  of  its  exhibits  and  the 
opportunity  it  offers  for  the  interchange  of  ideas  and  the  development 
and  application  of  theories  afforded  by  its  hundreds  of  congresses  rep- 
resenting everv  art  and  science,  craft,  trade,  profession  and  fraternity 
entering  into  the  complex  fabric  of  modern  civilization. 


Not  least  among  these,  let  us  hope,  is  the  Congress  we  are  about  to 
hold,  for  dentistry  now  occupies  an  enviable  place  among  the  liberal  pro- 
fessions :  recognized  by  the  medical  profession  as  a  great  and  important 
factor  in  the  healing  art ;  holding  the  attention  of  the  public  to  a  greater 
degree  than  at  any  previous  time ;  intimately  entering  into  many  schemes 
devoted  to  the  public  health  and  exercising  a  most  potent  influence  on  the 
future  development  of  the  race,  it  surely  merits  the  respectful  con- 
sideration of  all  those  who  live  and  labor  for  the  good  of  humanity. 

The  widspread  interest  in  dentistry  as  related  to  the  public  health  is 
shown  by  the  growth  both  in  this  country  and  abroad  of  the  oral  hygiene 
movement ;  the  introduction  of  dental  instruction  in  our  schools ;  the  or- 
ganization of  our  army  and  navy  dental  corps ;  the  appointment  of 
competent  dentists  to  care  for  the  inmates  of  our  prisons  and  public  in- 
stitutions and  the  establishment  of  free  dental  infirmaries  for  the  poorer 
children  of  our  public  schools,  most  notable  among  these  being  the 
Forsyth  Dental  Infirmary  for  Qiildren  in  Boston,  founded  by  John  Hamil- 
ton and  Thomas  Alexander  Forsyth  in  memory  of  their  brothers  James 
Bennett  and  George  Henry  Forsyth,  and  endowed  by  them  with  about 
two  million  dollars,  and  one  soon  to  be  established  in  the  City  of  Rochester, 
New  York,  through  the  generosity  of  Mr.  George  Eastman,  and  endowed 
by  him  with  a  fund  of  about  one  million  dollars  for  the  construction  of  its 
building  and  future  maintenance. 

These  things  speak  in  no  uncertain  tenns  of  the  results  attained  by 
the  unselfish  work  of  men  and  women  everywhere  laboring  for  the  ad- 
vancement of  dentistry,  and  of  the  regard  in  which  it  is  held  by  men  of 
means  and  influence. 

Our  meeting  here  is  but  a  means  to  the  same  end ;  the  promotion  of 
dental  science  and  efficiency  for  the  good  of  our  fellow  men. 

Our  program  embraces  contributions  from  eminent  members  of  our 
profession  in  almost  every  country  in  the  world  where  dentistry  exists 
as  an  organized  profession,  but  it  is  with  keen  regret  that  we  note  that 
many  of  our  contributors  from  abroad  will  not  be  here  to  read  their 
papers  and  present  their  clinics. 

They  have  denied  themselves  the  pleasure  of  attending  our  meeting, 
abandoned  their  practices  and  are  to-dav  laboring  in  the  hospitals  or  in 
the  ranks  of  the  contending  armies  of  Europe. 

All  honor  to  them  for  having  done  all  they  could  to  make  our  Con- 
gress a  success  and  for  performing  their  duty  to  their  country  like  true 
and  valiant  men. 

There  will  be  presented  within  these  walls  during  the  next  few  days 
a  series  of  essays  and  clinics  covering  every  subject  included  in  the  art 

15 


and  science  <•!'  ID.  >dcrn  dentistry,  and  it  is  with  a  sense  of  pride  and  satis- 
faction that  we  \\li  •  live  on  this  far  Western  shore  of  our  great  eomtnon 
wealth  reali/e  that  the  Westward  trend  of  travel,  eommerce  and  edu- 
cation has  made  this  possihle.  that  here  in  California,  the  land  of  fact  and 
fane\ .  romance  and  accomplishment,  the  history  of  our  profession  is  to 
I  e  >o  enriched  and  so  much  is  to  be  accomplished  for  the  advancement  of 
dental  science. 

And  now.  Ladies  and  Gentlemen,  the  Committee  of  Organization 
Creels  you  most  heartily,  welcomes  you  most  cordially  and  places  in  your 
hands  the  Panama- Pacific  Dental  Congress:  it  is  yours  to  enjoy,  promote 
and  consummate:  may  its  purposes  he  accomplished,  its  ideals  realized,  and 
ma\  it  above  all  els?,  advance  in  the  most  efficient  manner  the  varied 
interests  of  our  great  profession. 

We  will  now  have  addresses  by  our  foreign  dele- 

UiCC-Pres.  Benbrook.     gates  in  alphabetical  order.     The  first  speaker  will  be 
Dr.  K.  Randolph  Magnus,  Sydney,  Australia. 

.Mr.  Chairman.  Ladies  and  Gentlemen:  I  feel  it 

Dr.  €.  R.  Magnus.  a  great  honor  to  be  present  here  to-day  among  ?o 
many  distinguished  members  of  the  dental  profession 

from  all  parts  of  the  world.  Many  of  you  I  have  known  for  over  thirty 
years,  and  this  re-union  has  been  one  of  joy.  I  have  also  the  honor  to 
address  voti  as  President  of  the  I'nit-jd  Central  Hospital  of  Sydney,  and 
my  Committee  extends  its  good  v.ishes  to  this  Congress  and  wishes  it 
every  success. 

Dr.  Hrophy  made  mention  of  what  has  been  done  by  the  Army  and 
N'avv  Dental  Corps.  It  may  be  interesting  for  you  to  know  that  although 
we  are  so  far  away  from  the  rest  of  the  world  we  have  our  dental  school 
and  dental  corps.  Sulney  can  boast  of  one  of  the  best  universities  which 
is  e<|ual  to  anything  in  the  world,  and  the  dental  school  in  connection  with 
the  university  likewise  has  a  very  high  standing,  equal  to  the  standing  of 
am  other  dental  school  in  the  world. 

In  speaking  of  the  Army  Dental  Corps,  we  have  quite  a  number  that 
are  now  at  the  front.  Many  of  them  are  brother  dentists.  Had  it  not 
been  f<  r  the  terrible  struggle  that  is  now  going  on.  many  of  them  would 
probably  he  here  to-day.  I  may  mention  what  has  been  done  in  a 
little  over  three  months'  time,  preparatory  to  the  soldiers  going  away. 
We  orgaui/ed  a  scheme  to  look  after  these  men.  and  the  dentists  of  Sydney 
came  forward  and  volunteered  as  honorary  dental  surgeons  to  the  hospital. 
In  three  months'  time,  in  addition  (n  filling  about  fifteen  thousand  teeth, 
we  extracted  about  tuelve  or  fifteen  thousand  teeth,  cleaning  the  mouths 
and  finishing  up  the  work,  and  \\  e  made  I  think  eight  hundred  and  four- 


teen  sets  of  teeth.  The  work  that  was  done,  had  the  Federal  Government 
Keen  paying  for  it,  would  have  cost  them  something  like  nine  thousand 
pounds.  Notwithstanding  we  have  a  very  fine  dental  school,  many  of  our 
graduates  from  our  university  come  to  this  countn  to  get  further  in- 
struction. Why?  Because  they  recognize  that  the  whole  world 
is  under  obligations  to  America,  which  is  the  home  of  dentistry,  and  for 
that  reason  they  come  here  to  increase  their  knowledge.  Those  of  us 
who  finished  our  dental  college  courses  many  years  ago  find  that  we  are 
not  too  old  to  learn.  I  think  many  of  my  colleagues .  will  agree  with  me 
when  I  say  that  we  have  just  begun  to  find  out  that  we  know  so  little. 
There  is  so  much  to  be  learned,  and  for  that  reason  I  am  here  to-day  to 
secure  all  the  knowledge  that  I  can  in  reference  to  dentistry  not  only  for 
myself  and  for  my  patients,  but  for  the  beneiit  of  my  brother  dentists  who 
are  not  able  to  come. 

Probably,  if  I  had  not  been  here,  I  would  have  been  with  the  Army- 
Dental  Corps  and  at  the  front  at  the  present  time,  but  perhaps  my  age 
debars  "me  from  that.  I  have  done  the  next  best  thing.  I  have  two  sons, 
who  have  enlisted;  one  of  them  at  the  present  time  is  at  the  Dardanelles, 
and  the  other  one  will  soon  perhaps  be  on  his  way,  and  immediately  I  re- 
turn 1  expect  a  third  one  to  go.  That  is  the  way  the  Australians  have 
turned  out.  I  am  not  an  Australian  by  birth.  My  home  is  in  New  York; 
1  am  an  American.  I  went  out  to  Australia  twenty-eight  years  ago,  and 
1  love  Australia,  and  I  love  the  Australians.  I  am  very  proud  to  be  here 
to-day  as  one  of  their  representatives.  Mr.  Chairman,  I  thank  \ou  for 
the  honor  of  calling  upon  me.  (Applause.) 

We  will  now  have  the  pleasure  of  listening  to 
Uice-Pre$.  Benbrook.     Ur.  Alfred  Burne,  from  Sydney,  Australia  and  New 

Zealand. 

Mr.   President,   Ladies   and   Gentlemen:     After 
Dr.  Jllfrcd  BuritC.       hearing  with  great  pleasure  many  famous  orators  of 

America,  it  leaves  very  little  for  me  to  say.     "It  is  a 

long,  long  way  from  Tipperary,"  a  part  of  the  laud  where  I  try  to  earn 
an  honest  living.  (Laughter.)  New  South  \Yales  is  a  country  of  which 
those  who  have  had  the  opportunity  of  visiting  it  are  very  proud.  Every-, 
body  is  well  treated,  and  that  part  of  the  Scripture  which  says,  "I  was  a 
stranger  and  ye  took  me  in"  is  not  known  in  New  South  Wales. 
(Laughter.)  We  are  proud  to  be  represented  and  I  have  the  distinguished 
honor  of  representing  the  Dental  Board  of  New  South  Wales,  Queens- 
land, and  New  Zealand.  Queensland  is  particularly  happy  to  have  a  rep- 
resentative here.  One  of  your  distinguished  members  availed  himself  of 
a  visit  to  our  country.  I  refer  to  our  friend  Dr.  C.  N.  Johnson.  (Ap- 


plause.)  1  want  to  say  that  in  Australia,  as  in  the  United  States  of 
America,  the  mention  of  C.  X.  Johnson  awakens  a  warmth  in  the  heart 
which  lives  a  very  long  time.  As  a  dentist  he  came  to  Australia  to  our 
Congress  a  couple  of  years  ago  and  presented  a  clinic  and  gave  an  impetus 
to  professional  life  there  which  we  shall  never  forget.  1  am  pleased  to  see 
that  some  of  the  "l>oys"  are  present.  Sometimes  the  youngsters  do  not 
care  about  attending  these  conventions,  but  when  you  see  youngsters  like 
Dr.  Haskell  turning  out  it  is  a  pretty  good  sign.  (Applause.) 

Now  I  say  this,  which  is  a  little  out  of  the  way,  that  Australia  has 
done  its  work  remarkably  well.  It  is  easy  to  talk,  but  when  it  comes  to 
doing  things,  there  are  people  who  hold  themselves  in  the  background. 
Xew  South  Wales  gave  up  half  a  million  jxninds.  If  you  gentlemen  of 
this  Convention  will  multiply  that  by  five,  I  think  you  will  find  that  is 
quite  a  respectable  number  of  dollars.  I  do  not  know  that  I  need  to  say 
anything  more,  but  we  will  go  back  a  little,  say  twenty  years  ago,  some 
of  my  friends  on  the  platform  will  remember  very  well  that  I  repre- 
sented my  country  at  the  World's  Columbian  Exposition.  Ten  yea'rs  ago 
I  represented  it  in  St.  Louis  with  my  wife.  I  did  not  have  a  wife  the 
first  time,  but  the  second  time  I  quite  realized  her  importance.  To-day 
for  the  third  time  I  am  with  you  ;  i  represent  my  country,  and  to  you, 
Ladies  and  Cientlemen,  I  give  and  bring  fraternal  greetings,  and  best 
wishes  for  the  success  of  this  Congress.  (Applause.) 

We    will    now    have   a    few    remarks    from    Dr. 

Ulce-Pre$.  Benbrook.     Thompson  Boyd,  of  Melbourne,  Australia. 

Mr.  President,  Ladies  and  Gentlemen:     I  come 

Dr.  Cbompsoi  Boyd.     from  Melbourne  and  the  invitation  to  address  you  has 
been  so  unexpected  that  I  have  little  or  nothing  to 
say.     However,  1  wish  to  remark  that  sometimes  the  Melbourne  people 
can  hold  up  their  end  of  the  stick. 

There  is  one  thing  we  have  done  for  our  wounded  soldiers.  We  gave 
five  pounds  for  every  one  the  English  did.  That  is  what  we  can  do  in 
Victoria.  There  is  so  little  we  can  do  in  Australia,  compared  with  the 
great  big  men  you  have  here.  We  can  only  bring  six  pounders  here. 
Particularly  when  you  can  show  us  such  men  as  Dr.  Platt  we  have  nothing 
to  say.  We  came  here  to  listen  and  not  to  speak,  and  we  hope  to  get  the 
benefit  and  help  of  the  members  of  this  Congress.  (Applause.) 

We  will  now  hear  from  Dr.  Edward  Caceres, 
Ulce-Pw.  Benbrook.  Guatemala. 

Mr.  President,  Ladies  and  Gentlemen:  My  be- 

Dr.  Edward  Gaceres.  loved  native  land  has  most  highly  honored  me  by 
choosing  me  to  come  here  with  my  distinguished 
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colleague,  Dr.  Robles,  and  by  appointing  me  as  Delegate  to  the  Panama- 
Pacific  Dental  Congress,  which  opens  to-day  in  this  beautiful  City  of  San 
Francisco,  where  at  present  is  being  celebrated  most  enthusiastically  the 
greatest  triumph  of  modern  engineering,  and  with  the  Commissioner- 
General,  Mr.  Flemingo  and  Dr.  Robles,  we  have  brought  to  this  great 
Exposition  the  felicitations  of  my  Government.  It  is  most  gratifying  to 
me  to  repeat  these  congratulations,  and  the  sincere  expression  of  good 
will  for  this  great  Republic  which  was  founded  by  the  immortal  George 
Washington,  who  was  first  in  war,  first  in  peace  and  first  in  the  hearts  of 
his  countrymen.  (Applause.)  But,  at  the  same  time,  I  manifest  my  best 
wishes  with  the  profoundest  emotion  that  emanates  from  the  bottom  of 
my  heart,  expressing  gratitude  for  the  distinction  and  honor  you  have 
conferred  upon  me  by  electing  me  Honorary  President  of  this  great  Con- 
gress in  which  a  great  many  of  the  most  prominent  members  of  the  dental 
profession  have  assembled,  and  which  Congress  is  one  of  the  first  evi- 
dences of  the  enormous  benefits  to  be  derived  from  the  opening  of  the 
wonderful  Panama  Canal,  an  achievement  that  has  been  applauded  by 
all  the  civilized  nations  of  the  world.  (Applause.) 

We  will  now  hear  from  Dr.  Florestan  Aguilar, 
Uice-Pm.  Benbrook.     Madrid. 

Mr.   President,   Ladies  and   Gentlemen :     Your 

Dr.  T.  flfluilar.  applause  makes  me  blush  to  such  an  extent  that  I  will 
not  be  able  to  talk.  I  am  greatly  pleased  to  bring 
greetings  to  you  from  my  colleagues  in  Spain.  We  think  of  America 
like  the  gentlemen  who  spoke  from  Australia.  We  think  of  this  country 
as  the  country  of  dentistry,  as  the  birthplace  of  dentistry,  and  I  assure 
you  that  it  is  a  pleasure  for  anyone  to  leave  Europe  at  the  present  time 
when  the  cannons  are  roaring,  and  arrive  at  a  place  where  there  is  peace, 
and  receive  a  hearty  welcome  and  a  friendly  grasp  of  the  hand.  We  want 
the  deliberations  of  this  Congress  to  go  out  so  as  to  do  some  good  for 
humanity. 

I  want  to  express  my  gratitude  to  the  Congress,  and  particularly  to 
the  people  and  dentists  of  San  Francisco,  because  the  name  of  Spain  is 
honored  here.  I  have  seen  the  colors  at  the  Exposition  and  the  flag  of 
my  country.  The  names  of  Balboa  and  Portola  were  pointed  to  with 
pride.  Your  forebears  were  right  in  giving  names  to  the  different  cities 
of  California.  Why  did  they  give  these  cities  the  names  of  San  Jose,  Los 
Angeles,  San  Joaquin  and  San  Francisco?  Because  this  is  a  beautiful 
country,  and  when  I  arrived  in  Los  Angeles,  which  in  Spanish,  means 
"heaven,"  and  heard  of  St.  Francis,  it  occurred  to  me  that  all  of  the  Saints 
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ID  arriving  here  thought  they  had  arrived  in  heaven.     (Laughter.)     And 
that  is  the  impression  one  gets. 

1  cannot  neglect  an  opportunity  to  say  to  you  that  the  next  Inter- 
national Congros  will  he  held  within  four  years  in  Spain.  If  you  come 
there  you  will  receive  a  hearty  welcome.  It  is  the  land  of  flowers  and 
I'ruit.  \Ve  have  rapidly  progressed  in  dental  science  there.  In  fifteen 
years  we  have  had  a  revolution  in  our  profession  in  the  way  of  dental 
organization.  \\'e  have  tine  dental  schools.  \Ve  have  entirely  abolished 
quacks.  \Ye  have  organized  dental  service  in  the  army  and  navy,  and  we 
have  inaugurated  dental  inspection  in  the  public  schools.  All  this  has  been 
accomplished  by  what  we  have  seen  in  .different  countries,  and  by  ex- 
amples noted  in  attending  such  congresses. as  this. 

Dr.  Hrophy  said  that  if  I  could  not  have  come  to  this  Congress  in  any 
other  way  1  would  have  come  across  the  ocean  in  a  canoe.  I  thought  I 
was  the  only  man  from  Europe  attending  this  meeting,  but  I  see  another 
gentlemen  who  merits  a  distinguished  and  enthusiastic  place  in  Cali- 
fornia :  a  man  who  is  a  worthy  representative  of  American  dentistry  in 
luirope,  because  he  has  traveled  through  Europe  doing-  good  dental  work. 
He  is  a  man  of  the  highest  attainments  in  dental  science.  I  refer  to  Dr. 
Younger,  who  comes  from  Europe.  (Applause.) 

.Mr.  {'resident,  in  the  name  of  my  Spanish  colleagues,  and  the 
Spanish  Government  I  wish  this  Congress  the  greatest  success.  (Ap- 
plause. ) 

If  Dr.  Younger  is  in  the  house  we  will  be  glad 
Uice-Pres.  Bcnbrook.     to  hear  a  few  words  from  him.  ,,     .,it 

Air.  Chairman.  Ladies  and  Gentlemen . :     I  have 

Dr.  Younger.  been   away    from   you   for  many   years,   and   I   have 

nothing  to  say  of  value.   (Applause.)     Dr.  Younger 

received  a  prolonged  oration,  but  was  too  overcome  by  emotion  to  speak. 

I  take  great  pleasure  in  introducing  as  the  next 

Uice-Pm.  Benbrook.     speaker.    Dr.    M.    \Yeiss,   Government   representative 
of  Cuba. 

Mr.   Chairman.   Ladies  and  Gentlemen:   It  is  a 

Dr.  HI.  lUicss.          great  honor  for  me  to  be  here  at  this  meeting  of  the 
I'anama- Pacific  Congress  to  represent  my  Country  and 

my  ( lovernmeiit.  I  wi>h  to  express  to  you  my  gratitude  for  the  confidence 
you  have  recently  >hown  me,  and  the  courtesies  extended  to  me.  I  bring 
to  \ou  a  personal  salute  of  respect^  and  love  from  the  President  of i  Cuba 
and  the  people  of  Cuba.  In  coming  here  as  the  representative  of  Cuba, 
wish  to  learn  more  and  more  of  the  progress  that  has  been  made,'  and 
is  being  made  in  dentistry.  I  have  come  to  work  with  you/and:  I  am  sure 
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that  I  will  carry  back  to  my  country  new  knowledge  obtained  here  among 
YOU,  and  this  knowledge  will  be  extremely  useful  to  my  fellow  dentists  in 
Cuba  and  to  my  people.  Again  I  thank  you  and  wish  to  express  once 
more  my  deepest  gratitude  for  San  Francisco's  hospitality.  (Applause.) 

The  next  gentleman  whom  it  is  my  pleasure  to 
Uice-Pm.  Bcnbrook.      introduce  to  you  is  Dr.  R.  McClinton,  of  Tasmania. 

Mr.  Chairman,  Ladies  and  Gentlemen :     I  have 

Dr.  R.  me  Clinton.  the  pleasure  of  representing  the  smallest  State  here— 
Tasmania.  It  is  a  double  pleasure  in  this  respect,  for 
I  am  bringing  our  fellow  co-operators  in  dentistry  closer  together.  It  is 
also  a  great  pleasure  to  me  to  represent  my  fellow  dentists  here,  because 
it  gives  me  an  excuse  to  come  back  and  visit  mv  native  State  again  and 
my  friends. 

In  Tasmania  we  are  the  first  naturally  to  look  at  things  from  the 
opposite  viewpoint.  We  look  at  them  through  the  sun  which  casts  a 
shadow  to  the  South.  Compared  with  you  we  look  for  that  great  lumi- 
nary from  the  opposite  direction.  We  look  to  the  Xorth  to  see  dentistrv. 
?nd  our  eyes  are  turned  upon  this  great  Congress  for  the  good  which  will 
accrue,  and  it  will  be  a  great  pleasure  to  me  to  carry  back  to  my  colleagues 
a  report  of  this  Congress. 

I  am  sorry  that  I  cannot  speak  better  than  L  have,  but  1  have  not  the 
confidence  of  a  patient  who  came  to  me  a  little  while  ago.  She  said. 
"Doctor,  I  have  a  plate,  and  it  is  a  misfit.  1  cannot  eat  with  it,  I  cannot 
talk  with  it,  I  cannot  sing  with  it  or  do  anything.  1  will  give  you  any- 
thing you  want  to  charge  if  you  will  make  a  plate  that  will  fit  me."  I 
put  her  down  as  a  crank.  She  said,  "'1  know  I  can  be  fitted.  1  tried  a 
plate  of  a' lady  friend  of  mine  from  Sydney,  and  it  fitted  me  beautiful!} ." 
( Laughter. ) 

We    will    now    listen    to    some    remarks    by    Dr. 
UlCC-Prcf.  Bcnbrook.      Whitney,  of  Honolulu. 

Mr.  Chairman,  Ladies  and  Gentlemen  :     A  short 

Dr.  3. HI.  Ulbltney.  time  ago  I  received  a  letter  from  New  York  with  a 
five  cent  stamp  on  it,  the  writer  of  the  letter  think- 
ing I  was  in  a'  foreign  country,  but  you  all  know  that  Honolulu  is  a  part 
of  this  country,  and  I  am  glad  to  be  here  to  rejoice  with  you,  and  to  enjoy 
all  that  this  great  Congress  will  bring.  I  have  looked  forward  to  it  for 
many  years,  and  I  have  thought  it  would  mark  up-to-date  all  of  the 
knowledge  that  we  possess  at  this  time  in  dentistry.  I  expect  to  hear 
many  things  that  as  one  of  the  early  dentists  I  will  hardly  understand  or 
"appreciate,  but  I 'shall  try  to  carry  back  to  Honolulu  many  of  the  modern 
ideas  which  will  be  of  benefit  and  a  blessing  to  others.  I  thank  you  for 
seeing  your  faces  and  for  the  reception  you  have  given  me,  (Applause.) 
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I  take  pleasure  in  introducing  as  the  next  speaker 
Ulce-Pm.  Bcnbrook.     I>r.  J.  Schneider,  of  San  Salvador. 

Mr.  Chairman,  Distinguished  Colleagues,  Ladies 

Dr.  3.  Schneider.  and  Gentlemen  :  Although  literally  a  native  son  of 
the  Golden  West,  I  am  here  to  represent  the  little  Re- 
public of  San  Salvador,  which  unfortunately  so  many  people  know  so 
little  about.  I  am  sorry  the  rest  of  the  committee  representing  that 
country  have  not  been  able  to  come  here,  so  that  they  could  enjoy  the 
world  wide  hospitality  which  is  so  characteristic  of  San  Francisco  and 
California,  and  witness  the  spirit  of  fraternity  manifested  by  all  of  these 
delegates,  by  all  of  the  men  of  the  dental  profession,  and  carry  back  with 
them  new  ideas.  We  have  seen  more  than  once  the  cordial  spirit  which 
the  people  of  the  United  States  have  manifested  toward  us,  and  we  hope 
that  at  some  time  we  shall  be  able  to  create  a  spirit  that  will  knit  the  Latin- 
American  people  together,  and  if  possible,  bring  them  closer  to  us,  so 
that  we  will  forge  on  together,  and  be,  you  might  say,  as  one  on  this  conti- 
nent. I  wish  that  the  country  South  of  us  could  have  seen  this  large 
delegation,  and  if  we  do  not  reap  anything  from  this  Congress  more  than 
that,  it  will  be  a  great  thing.  I  am  sure  everyone  will  go  home  from  this 
Congress  a  better  man  professionally  and  otherwise.  (Applause.) 

Dr.  Belcher,  of  Rochester,  New  York,  was  called  to  the  platform 
and  asked  to  say  a  few  words. 

Mr.   Chairman,   Ladies  and   Gentlemen:     I   do 

Dr.  Belcher.  not  know  just  what  to  say  to  this  California  audience, 

but  I  respect  Colombia.     They  have  elected  me  to 

honorary  membership  in  the  Mouth  Hygiene  Association,  and  from  the 

correspondence  I  have  had  with  them,  that  Association  must  be  in  a 

flourishing  condition.     I  am  to  give  them  a  report  of  all  of  the  work  of 

this  Congress. 

I  wish  you  could  read  some  of  the  letters  I  have  received  from  South 
America  telling  how  interested  dentists  are  in  this  mouth  hygiene  work. 
In  the  begining  we  tried  to  give  them  details  of  the  work  as  we  have  pro- 
gressed to-day,  but  we  had  to  begin  at  the  A,  B,  C's.  It  is  like  having  a 
boy  in  the  laboratory  who  makes  all  the  mistakes  you  make,  and  so  the 
people  of  South  America  are  begining  at  A,  B,  C  of  the  work,  but  I  think 
they  will  go  ahead  and  do  wonderful  work  in  mouth  hygiene  in  South 
America.  I  thank  you.  (Applause.) 

After  the  reading  of  announcements  and  telegrams  by  Dr.  Arthur  L. 
Flood,  Secretary  of  the  Congress,  President  Platt  declared  the  opening 
session  of  the  Congress  adjourned. 
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Papers  Presented  in  Section  I 


Anatomy— Physiology— Histology 


fl  Brief  Synopsis  of  a  Paper '  Entitled  mottled  teeth;  an  Endemic 

Developmental  Imperfection  of  the  Enamel  of  the  teeth  Heretofore 

Unknown  in  the  Literature  of  Dentistry. 

By  FREDERICK  S.  McKAY,  D.D.S.,  Colorado  Springs,  Colorado,  in  collaboration  with 
G.  V.  BLACK,  M.D.,  D.D.S.,  Sc.D.,«L.L.D. 


It  is  my  -privilege  to  present  herewith  a  s\  nopsis  of  a  paper  dealing 
with  an  'investigation  into  the  prevalence  and  distribution  of  a  lesion  of 
the  enamel,  which,  so  far  as  I  know,  has  heretofore  been  mentioned  in  den- 
tal literature  only  in  the  most  meagre  way,  and  which  has  never  before, 
to  my  knowledge,  been  described  either  accurately  or  comprehensively. 

The  time  limit  plated  upon  essays  read  before  this  Congress  pre- 
cludes anything- more  than  the  briefest  consideration  of  this  lesion,  but  a 
complete  description  of  its  pathology  and  histology  in  relation  with  the 
commonly  known  enamel  lesions,  is  soon  to  be  published  by  Dr.  G.  V. 
Black,  and  as  a  companion  paper  a  complete  essay  dealing  with  its  in- 
vestigation will  be  published  by  the  writer. 

The  term  "Mottled  Enamel,"  was  applied  to  this 
IttOttkd  lesion  by  the  writer  somewhat  empirically,  but  has 

Enamel  become   probably   the    accepted    designation,    having 

been  suggested  by  the  appearance  of  the  teeth. 

The  remarkable  thing  about  the  lesion  is  that  it  seems  to  be  abso- 
lutely limited  in  its  distribution  in  any  large  way,  to  certain  well  defined 
geographical  areas,  in  which  it  occurs  in  the  teeth  of  only  those  individuals 
who  were  either  actually  born  and  lived  continuously  in  any  of  these  areas 
during  the  years  of  enamel  formation  :  or  in  those  who,  although  being 
born  elsewhere,  came  into  such  districts  for  continuous  lesidence  during 
the  years  of  enamel  formation.  These  circumstances  indicate  that  we  are 
dealing  with  a  developmental  dystrophy,  and  the  term  "endemic"  is  ap- 
plied because  the  lesion  is'  peculiar  to  a  district  or  particular  locality  or 
class  of  persons.  (Natives  and  those  coming  in  early  childhood.) 

An  endemic  disease  is  one  constantly  present  to  a  greater  or  less 
degree  in  any  community  or  locality,  and  the  investigation  of  this  con- 
dition has  left  no  doubt  that  a  high  percentage  of  those  persons  who  con- 
form to  the  conditions  just  set  forth  will  exhibit  mottled  enamel  upon  the 
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permanent  teeth  when  they  erupt.  This  seems  to  be  a  law  pretty  definitely 
determined,  as  will  later  be  shown,  as  applied  to  all  such  districts  as  can 
properly  be  termed  "afflicted,"  "susceptible,"  or  "endemic." 

Normal  enamel  is  a  dense,  homogeneous  struc- 
Dcscripnoi  Of          ture>  'n  wmcn  the  enamel  rods  are  closely  bound  to 
Itlottled  f.iamel         each  other,  and  in  turn  into  columns,  by  a  structure- 
and  Brow*  Stain        less  calcified  material,  variously  termed  the  "cement- 
ing" or  "interprismatic  substance." 

Mottled  enamel  is  charaterized  by  minute  flecks,  or  larger  white  areas 
scattered  irregularly,  or*streaked  over  the  surface  of  the  teeth,  or  it  may 
be  a  condition  where  the  entire  tooth  surface  is  of  a  dead  paper  white, 
like  the  color  of  a  china  dish.  In  many  cases  the  surface  of  the  tooth  is 
dotted  with  irregular,  shallow  pits,  which  may  be  darkly  discolored  be- 
cause of  the  lodgment  therein  of  debris.  Such  are  spoken  of  as  the 
"pitted"  variety. 

Any,  or  all,  of  the  teeth  may  be  mottled,  or  certain  groups  only, 
according  to  circumstances  which  are  discussed  in  the  complete  essay 
and  in  Dr.  Black's  paper:  or  the  area  of  some  teeth,  either  above  or  below 
a  certain  point,  may  be  mottled,  and  the  rest  of  the  enamel  of  such  teeth 
may  be  practically  normal. 

In  some  slightly  marked  cases  the  white  areas  are  found  only  on  the 
points  of  the  cusps,  the  rest  of  the  enamel  of  these  teeth  appearing  normal. 
The  teeth  present  this  appearance  upon  eruption,  and  the  pits  are  present — 
when  present  at  all,  at  this  time.  Perhaps  the  most  frequent  location  for 
the  pits  is  near  the  points  of  the  cusps  on  the  cuspid  and  bicuspid  teeth. 
Upper  and  lower  teeth  seem  equally  liable  to  mottling,  and  upon  all 
surfaces,  although  as  a  rule  the  labial  and  buccal  surfaces  have  the  most 
pronounced  markings.  If  there  is  any  difference,  the  upper  teeth  are 
most  affected. 

Mottled  enamel,  in  my  experience,  has  never  been  found  upon  the 
temporary  teeth.  In  examining  children  in  afflicted  districts  at  ages  when 
the  j>ermanent  incisors  and  first  molars  have  erupted,  the  temporary 
molars  being  still  in  place,  the  contrast  in  the  enamel  on  these  two  classes 
of  teeth  is  most  pronounced.  The  white  mottled  enamel  on  the  permanent 
teeth  exhibits  a  marked  contrast  with  the  normal  enamel  on  the  temporary 
teeth,  which  has  the  customary  almost  bluish  tinge. 

However,  there  is  an  associated  phase  of  this  lesion — the  "brown 
stain,"  and  in  this  feature  we  come  upon  the  most  serious  and  distressing 
phase  of  the  problem. 

Black's  study  of  the  histology  of  this  condition,  as  yet  unpublished, 
has  demonstrated  that  the  initial  or  fundamental  lesion  is  the  failure  of 
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the  cementing  substance  between  the  enamel  rods,  and  it  is  the  deposit 
of  some  sort  of  brown  pigmented  substance,  termed  by  him  "Brownin," 
in  these  otherwise  empty  spaces  that  produces  the  "brown  stain."  In  only 
approximately  forty  per  cent,  of  individuals  who  have  mottled  enamel  is 
the  "brown  stain"  present,  and  this  occurs  in  all  grades  of  intensity,  from 
the  faintest  spots  or  tinge  up  to  almost  an  ebony  black.  It  is  a  most  dis- 
tressing and  remarkable  fact  also,  that  the  discoloration  is  almost  in- 
variably located  in  the  most  conspicuous  place — the  labial  surfaces  of  the 
upper  incisors-  and  cuspids.  Rarely  is  it  found  upon  the  lower  front  teeth, 
and  still  more  rarely  upon  the  lingual  surfaces  of  either  upper  or  lower 
teeth. 

In  its  usual  manifestation  the  stain  is  located  upon  the  incisal  half 
of  the  surface,  and  as  a  rule  the  central  incisors  will  have  the  most,  the 
lateral  incisors  somewhat  less,  and  the  cuspids  still  less  and  perhaps  none 
at  all.  On  the  central  incisors  the  stain  may  be  about  the  middle  of  the 
labial  surface;  somewhat  lower  down  on  the  lateral  incisors,  and  just  on 
the  points  of  the  cuspids. 

It  is  extremely  erratic  in  its  distribution,  although  in  general,  follow- 
ing the  plans  just  outlined.  I  can  recall  distinctly  only  one  case  in  which 
the  molars  were  thus  marked,  this  occurring  in  one  of  the  Arizona  dis- 
tricts ;  but  cases  have  been  seen  in  which  the  entire  denture,  including  the 
third  molars,  was  of  a  dirty,  smoky  appearance.  The  bicuspids  are  not 
often  discolored  in  any  typical  way. 

The  same  rule  as  applied  to  the  freedom  of  the  temporary  teeth  from 
mottled  enamel  holds  good  regarding  their  immunity  from  the  brown 
stain.  Never,  to  my  knowledge,  has  this  been  observed  in  the  temporary 
teeth. 

The  investigation  thus  far  has  been  chiefly  con- 

Cocalization  '  cerned  in  locating  and  outlining  the  afflicted  districts 
and  determining  what  proportion  of  the  natives  of 
such  districts  were  affected.  This  has  necessitated  the  examination  of 
more  than  8,000  school  children  to  date,  and  several  districts  of  various 
sizes  have  been  located  in  certain  parts  of  the  Rocky  Mountain  Region  in 
which  the  percentage  of  natives  afflicted  has  varied  from  15  up  to  50,  88, 
93,  95,  and  even  100. 

A  very  large  area  of  pronounced  affliction  has  been  located  in  one  of 
the  Southwestern  States,  and  running  into  Old  Mexico :  a  small  localized 
district  in  another  of  the  Southwestern  States ;  two  communities  not  more 
than  ten  miles  apart  in  one  of  the  South  Atlantic  Seaboard  States,  and  a 
small  district  near  Naples,  Italy.  These  districts  have  all  been  examined 
in  detail,  except  the  latter  and  are  described  in  detail  in  the  complete  essay. 


A  comprehensive  idea  of  the  behavior  of  this  dystrophy  toward  those 
in >t  native,  but  who  became  roidents  of  an  afflicted  district  during  the 
different  childhood  years,  is  gained  by  analysis  of  the  figures  given  in  the 
follow  in-'  table  : 
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It  is  only  by  a  close  analysis  of  this  table  that  one  can  realize  the 
peculiarities  of  this  condition  as  it  affects  children  born  in  other  regions, 
•ir.  let  us  say.  in  immune  territory,  but  who  come  into  afflicted  territory 
at  various  ages. 

Some  explanation  of  this  chart  seems  necessary. 

Explanation  The  permanent  teeth  arc  divided  by  P.lack  into  three 

Of  table  groups  as  to  their  developmental  periods.     In  the  first 

group  arc  the  incisors,  cuspids  and  first  molars,  be- 
tween the  first  and  >evcnth  \ears.  The  bicuspids  and  second  molars,  are 
funning  between  the  fifth  and  eleventh  \ears,  and  the  third  molars  from 
the  tenth  to  sixteenth  year.  These  figures  are  approximate,  l.y  this  time 
all  enamel  has  been  formed. 

I  sing  the  figures  for  a  certain  city  a  most  peculiar  progression  is 
noted  in  children  born  elsewhere.  (  >ne  hundred  and  two  of  such,  coming 
into  an  afflicted  district  at  the  age  of  one  year,  showed  mottling  of  the 
inci-ors  and  first  nn-lars.  and  twenty-five  had  normal  enamel.  ( )f  those 
coming  at  the  a^e  of  two  years,  seventy-six  were  mottled  and  thirty-four 
were  inTmal.  And  >o  on:  the  older  children  arc  when  they  come  into 
an  afflicted  di>trict  tl:e  1e.--  the  likelihood  of  the  enamel  being  injured. 

It  will  be  n<  te  1  tint  so  far  as  the  incisors  are  concerned,  those  coming 
at  the  age  of  OIK-  or  two  Oiou  a  hrge  proportion  of  susceptibility.  l'"or 
the  ages  of  time.  tour.  five,  and  >i\.  the  proportion  of  normality  of 
enamel  of  these  teeth  is  increasing  with  a  corresponding  decrease  of 


mottling.  The  interpretation  oi  this  is  that  tin-  more  advanced  the 
process  of  enamel  formation  at  the  time  residence  is  begun  in  an  endemic 
district,  the  less  chance  there  is  of  damage  to  the  enamel. 

Looking  again  at  the  same  row  of  figures  we  see  that  the  second 
group  of  teeth,  the  bicuspids  and  second  molars  are  in  greatest  danger  of 
injury  in  those  coming  at  the  ages  of  six  and  seven,  and  the  dan  ;er 
dimishes  from  that  time  on,  as  is  shown  by  the  increase  of  normality  in 
the  line  of  figures  next  below. 

Coming  now  to  the  third  molars  we  note  that  these  teeth  are  in 
greatest  danger  at  about  the  age  of  thirteen,  and  it'is  understood,  as  previ- 
ously stated,  that  at  about  this  age  the  enamel  of  ail  of  the  other  teeth 
has  been  completed,  and  is  therefore  safe  as  regards  this  lesion,  but  that 
the  third  molars  will  be  mottled  when  erupted.  The  absolute  uniformity 
with  which  this  age  progression  was  found  to  operate  in  all  examinations 
conducted  in  widely  separated  endemic  areas,  leads  us  to  formulate  what 
can  be  called  a  rule,  which  operates  with  almost  mathematical  exactness. 

The  rule  is  as  follows:  In  highly  susceptible  districts  about  ninety 
per  cent,  of  native  children  will  exhibit  the  lesion,  and  ii"  residence  has 

been   continuous,   all   teeth   are   likely   to  be  affected.      Those   coming   in 

* 

earlv  inf:in?y  show  practically  as  much  damage  as  though  actually  native 
born.  The  liability  of  damage  to  the  incisors  will  progressively  diminish 
after  the  second  year,  up  to  the  sixth,  allowing  for  the  difference  in 
rapidity  of  enamel  growth  in  different  individuals.  After  six  years  of  age 
the  enamel  of  the  incisors  is  practically  sale.  Those  coming  between  the 
ages  of  six  and  eight  will,  as  a  rule,  escape  damage  to  the  incisors,  but 
the  bicuspids  and  second  molars  will  be  mottled.  Then,  after  this  time, 
the  third  molars  will  be  the  only  teeth  affected.  These  ages  are  under- 
stood to  be  approximate  only. 

Many  cases  have  been  seen  in  which  the  rest  of  the  denture,  hnv'ng 
been  built  in  non-endemic  territory,  was  covered  with  normal  enamel, 
but  haying  established  residence  in  an  endemic  locality  after  that,  and 
during  the  development  of  the  enamel  on  the  third  molars,  these  teeth 

were  mottled. 
t 

It  is  a  remarkable  fact  that  this  disturbing  influence  almost  without 
exception  at  once  attacks  all  forming  enamel  just  as  soon  as  an  individual 
comes  into  one  of  these  districts,  and  always  produces  the  same  lesion. 

It  is  hard  to  convex   by  illustrations,  an  idea  of 
the  appearance  of  that  phase  of  the  condition  which 
.is  spoken  of  as  "white  enamel."  or  enamel  in  which 
the    cementing    substance    is    uniformly    lacking    (to 
the  unaided  eye)   over  the  outer  surface,  giving  the  dead,  paper-white 
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appearance.  This  condition,  which  is  quite  common,  is  disagreeable  in 
appearance,  and  renders  the  individual  conspicuous,  but  not  nearly  to 
the  same  extent  as  when  the  brown  discoloration  is  present. 

The  illustrations  which  follow  have  been  selected 

Oiscriptlon  with  the  view  to  giving  as  comprehensive  an  idea  as 

ol  lllusiraiions          possible  of  the  widely  differing  phases  that  this  lesion 

assumes,  and  are   in  the  most  part  photographs  in 

colors.  iLi'-VJLl 

Figure  I  illustrates  a  case  in  which  the  surface  is  irregularly  speckled 
or  mottled.  :  t[^j 

In  this  case  very  little  of  the  brown  stain  is  present,  but  the  enamel 
is  very  much  mottled  and  somewhat  pitted  as  shown  on  the  points  of  the 
cuspids.  The  entire  denture  is  of  this  character.  This  person  is  a  native 
of  L — which  community  is  described  in  the  complete  paper. 

Figure  2  illustrates  a  pronounced  case  of  the  pitted  variety,  in  which 
the  teeth  are  of  a  dirty  or  smoky  color,  and  the  pits  are  very  much 
darkened. 

In  severe  cases  these  pits  become  the  seats  of  caries,  hence,  are  a 
distinct  menace,  this  having  occurred  in  several  in  this  illustration. 

This  case  is  very  badly  disfigured.  The  darkening  of  the  pits  some- 
what overshadows  the  brown  stain,  which  is  present  to  some  extent,  and 
the  enamel  is  very  rough. 

We  see  the  opaque  white  appearance  of  the  lower  incisors,  upon  some 
of  which  are  the  brown  marks,  which  is  quite  unusual  upon  these  surfaces. 
The  enamel  of  the  entire  denture  is  of  this  character.  He  is  a  native  of 
L— . 

Figure  3  shows  just  the  slightest  tinge  of  brown  upon  the  central 
incisors,  the  left  one  having  the  most.  The  enamel  of  all  the  teeth  is 
white,  but  the  lower  incisors  are  not  stained.  The  pitted  appearance  of 
the  right  first  bicuspid  is  just  shown  in  the  photograph.  This  child  is  a 
native  of  L — . 

In  Figure  4  we  see  the  opaque  whiteness  of  the  enamel  as  before 
described,  and  upon  the  prominent  mesio-labial  surface  angles  of  the 
central  incisors  are  brown  spots.  The  lateral  incisors  have  just  a  trace 
at  the  mesio-labial  corners.  Many  cases  show  just  such  a  symmetrical 
location  of  the  brown  spots  occurring  at  the  same  corresponding  places 
on  teeth  of  the  same  class.  The  entire  denture  is  of  this  opaque,  white 
apj>earance,  and  the  bicuspids  and  molars  are  pitted  somewhat.  This 
child  is  a  native  of  L — . 

The  location  of  the  brown  stain  in  Figure  5  is  at  the  extreme  labio- 
incisal  edge  of  the  central  incisors,  and  it  is  most  peculiar  that  it  stops 
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just  there  at  the  incisal  edge,  and  does  not  proceed  up  on  the  lingual 
surface  of  these  teeth. 

The  writer  has  never  seen  a  case  where  the  stain  continued  over  the 
incisal  edge  from  the  labial  surface  onto  the  lingual. 

The  lateral  incisors  and  the  lowers  arc  not  stained,  hut  the  mottled 


Fig.  6. 


Fig.  7. 


character  of  the  enamel  is  well  shown.  The  entire  denture  is  mottled, 
and  the  bicuspids  and  molars  are  pitted.  This  child  is  a  native  of  L — 

Figures  6,  7,  and  8  are  typical  cases  made  from  ordinary  black  and 
white  negatives.  They  all  show  marked  symmetry  in  the  distribution  cl" 
the  stain.  The  children  are  all  natives  of  L — . 

In  Figure  i;  we  have  a  more  pronounced  stain,  which  is  located  some- 
what symmetrically  upon  the  central  incisors.  \'o  other  teeth  are  thus 


marked,  but  the  opaque  whiteness  of  the  enamel  is  noticeable.    The  entire 
denture  is  of  this  character.     The  child  is  a  native  of  L — . 

Figure  10  shows  a  darker  discoloration  than  any  previous  case,  being 
almost  Nark  upon  the  central  incisors  and  symmetrically  arranged.  The 
labio-incisal  ed.ues  of  the  lateral  incisors  are  also  stained.  This  case  is 
one  of  those  rare  ones  that  show  the  stain  upon  the  lower  incisors.  The 
opaque  whiteness  of  the  upper  teeth  is  well  shown,  and  the  mottled  ap- 


pearance of  the  lowers.  A  pit  is  noticed  at  the  point  of  the  left  cuspid. 
The  boy  is  a  native  of  L — . 

Figure  1 1  is  badly  pitted  and  stained,  although  the  lower  teeth  show 
only  the  mottling.  The  boy  is  a  native  of  L — . 

Figure  12  shows  a  very  pronounced  case  in  which  the  stain  occupied 
almost  the  whole  labial  face  of  the  upper  central  incisors  and  a  part  of  the 
lateral  incisors.  Here  also  we  see  a  slight  stain  on  some  of  the  lower 
teeth.  It  is  curious  that  when  the  stain  does  occur  on  the  lower  teeth,  it 
is  never  so  pronounced  as  upon  the  upper.  This  girl  is  a  native  of  L — . 

Figure  13  shows  a  symmetrical  location  of  the  stain  on  the  upper 
central  incisors  almost  in  the  form  of  a  band  across  from  mesial  to  distal. 
The  laterals  are  also  stained,  but  the  lower  teeth  have  escaped.  These 
latter  show  the  mottled  appearance,  with  pitting  of  the  cuspids 

Figure  14  is  a  side  view  of  the  preceding  case,  and  illustrates  the 
pitted  appearance  of  the  teeth.  The  boy  is  a  native  of  L — . 

Figure  15  is  one  of  the  most  pronounced  cases  of  mottling  and  stain- 
ing of  the  entire  denture  that  1  have  ever  observed. 

The  subject  is  a  male,  aged  twenty-one.  He  was  born  on  a  ranch  just 
outside  the  town — u|x>n  which  he  has  lived  continuously  until  the  past 
year.  As  is  rarely  seen,  the  lingual  surfaces  of  the  upper  incisors  were 
also  stained:  the  lower  incisors  were  also  stained,  and  even  the  first 
molars,  which  latter  must  be  regarded  as  a  most  unusual  manifestation 
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of  this  lesion.  The  enamel  on  all  these  teeth  was  very  imperfect,  being 
badly  pitted,  particularly  on  the  molars  and  bicuspids. 

Figure  16  is  another  typical  case,  indigenous  to  the  same  city  as  the 
previous  case,  which  is,  unfortunately,  not  in  colors.  His  history  in  de- 
tail is  not  known. 

Figure  17  is  among  the  most  pronounced  ever  observed  by  myself. 
The  illustration  gives  hardly  more  than  a  fair  idea  of  the  condition.  The 


Fig.  18. 

entire  denture  is  of  the  mottled  and  pitted  character.  The  subject  is  an 
Indian  boy,  observed  on  a  government  reservation.  One  hundred  and  fifty 
children  of  this  same  tribe  were  examined  at  this  same  school  on  the  same 
day,  and  they  all  exhibited  this  same  condition  in  greater  or  lesser  degree. 

Dr.  Black  makes  mention  in  his  paper  of  certain  sporadic  cases  that 
have  come  under  his  observation  from  districts  that  cannot  be  considered 
in  the  sense  of  our  definition  as  "susceptible"  or  "afflicted"  districts,  and 
such  a  one  is  illustrated  in  Figure  18. 

While  my  observation  of  such  has  necessarily  been  limited,  yet  it  is 
my  experience  that  while  the  appearance  and  distribution  of  the  brown 
discoloration  is  typical,  yet  the  .mottling  of  the  enamel  is  not  nearly*  as 
pronounced  nor  so  general  as  in  those  cases  which  originate  in  the  various 
afflicted  districts.  In  other  words,  the  enamel  in  general  seems  to  be  of 
more  normal  or  homogeneous  structure,  and  this  feature  I  think  is  apparent 
in  the 'picture,  although  some  mottling  is  visible. 

This  case  "originated  in  what  is  so  far  as  I  know,  non-endemic  terri- 
tory, and  the  photograph  was  furnished  by  Dr.  Max  Giesecke  of  Denver. 

Figure  19  serves  admirably  to  illustrate  the  symmetrical  distribution 
of  the  stain  upon  the  upper  central  and  lateral  incisors.  The  absence  of 
stain  upon  the  lowers  is  to  be  noticed.  The  case  is  typical  in  many  ways. 

Figure  20  is  extremely  interesting  inasmuch  as  the  subject  is  a  colored 
person  and  the  case  very  typical. 

1  will  call  attention  to  the  general  mottled  condition  uf  upper  and 
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lower  teeth,  the  pitted  cusp  of  the  lower  first  bicuspid  on  the  right  side, 
which  i1*  present  u|x>u  other  teeth,  hut  not  shown  in  the  illustration — chietU 
to  the  irregular  distribution  of  the  stain  upon  the  up|>er  central  incisors, 
and  the  symmetrical  staining  of  the  upper  lateral  incisors.  The  lowers 
are  not  stained. 

This  case  effectually  .disposes  of  the  question  of  nationality, 
in  its  hearing  ujx>n  this  lesion,  and  emphasizes  that  its  ac- 
quisition disregards  nationality,  social  status,  condition  of  physical  health, 
in  fact  all  other  circumstances  except  the  one  essential,  namely  residence 
in  an  endemic  district  during  enamel  formation. 

The  etiology  of  this  condition  has  not  yet  been 

Conclusion  determined,  but  the  investigation  has  been  prosecuted 

upon    the    assumption    that    water   is    the    causative 

factor.    Much  evidence  has  been  collected  which  shows  that  the  water  used 

during  the  years  of  enamel  formation  bears  a  suspicious  relation  to  the 

presence  of  this  lesion,  but  at  present  no  definite  conclusion  has  been 

reached. 


Practical  Application  of  a  Knowledge  of  the  filitology  of  the 
Perldemal  membrane. 


By  DR.  F.  C.  FRIESELL,  Pittsburgh,  Pa. 


It  is  rather  difficult  and  unsatisfactory  to  consider  any  of  the  invest- 
ing tissues  of  the  teeth  without  referring  to  its  correlation  with  others, 
and  in  order  that  we  may  all  understand,  permit  me  to  name  these  tissues 
and  give  a  short  description  of  them. 

The  investing  tissues  of  the  teeth  are  the  gingivse,  the  peridental 
membrane,  the  cementum,  and  the  alveolar  process.  The  gums  cover 
the  alveolar  processes  and  the  hard  palate,  and  the  gingivse  cover  the 
gingival  portion  of  both  the  roots  and  crowns  of  the  teeth,  pass  between 
the  adjoining  teeth  connecting  the  soft  tissues  of  buccal  and  labial  parts 
with  the  lingual  parts  and  surround  each  tooth. 

The  gingivse  are  described  as  consisting  of  the 

filltfltoK.  body,  the  free  gingivse,  and  the  septal  gingivse.     In 

referring  to  the  free  gingivse  we  attach  the  name  of 

the  part  of  the  crown  against  which  they  are  imposed,  namely :  the  buccal 
gingivse,  the  labial  gingivse,  the  lingual  giugivsc:  and  the  interproximal 
portion  as  the  septal  gingivse.  The  term  sub-gingival  space  is  given  to 
the  space  between  the  free  gingivse  and  the  enamel  which  it  covers.  The 
body  is  attached  to  the  gums  by  continuity  of  the  tissues ;  to  the  bony 
alveolar  process  by  the  periosteum,  and  by  fibres  of  the  peridental  mem- 
brane to  the  gingival  portion  of  the  roots  of  the  teeth  on  a  level  from 
alveolar  crest  to  gingival  line. 

The  cementum  is  the  bonelike  structure  cover- 

CciKCIItUli.  ing  the  root  except  at  the  apical   end.      Tt   has   its 

origin  from  the  peridental  membrane  and  encases  the 

fibres  of  this  membrane.     Tt  is  deposited  in  layers  or  lamellse,  and  these 

may  number  from  two  to  twenty. 

The  alveolar  process  is  the  projection  of  bone 
which  grows  up  around  the  roots  of  the  teeth  and 
forms  the  sockets  in  which  the  roots  are  held  by  the 
peridental  membrane. 


The  peridental  nicinbrane  comprises  that  tissue 

Peridemal  \\liich  lies  between  the  foot  of  the  tooth  and  the  bony 

membrane.  walls  of  its  alveolus.  Various  names  have  been  given 

to  this  tissue,  namely :  alveolo-dental  membrane, 
dental  periosteum,  alveolar  dental  periosteum,  pericementum,  and  so  forth. 
It  belongs  distinctly  to  the  class  of  fibrous  membranes,  and  its  functions 
are  vital,  physical  and  sensory.  Its  vital  function  is  evidenced  in  its  being 
the  place  of  development  of  the  osteoblasts,  which  build  a  portion  of  the 
alveolar  walls,  and  of  the  cementoblasts,  which  build  the  cementum. 
These  cells  are  supposed  to  be  received  in  the  meshes  of  the  membrane 
from  the  blood  stream  as  leucocytes  or  amoeboid  cells,  and  here  undergo 
development  or  differentiation,  specializing  them  for  building  of  bone 
and  cementum.  During  the  development  they  are  distributed  to  their 
respective  places,  the  surface  of  the  bone  and  the  surface  of  the  cementum. 

The  physical  function  of  the  peridental  membrane  is  the  holding  of 
the  tooth  in  its  position,  a  function  performed  by  the  fibrous  elements. 
These  fibres,  known  as  the  principal  fibres,  form  the  bulk  of  the  tissue 
of  this  membrane  and  their  ends  are  fixed  in  the  cement  of  the  tooth's 
root  on  one  side  and  in  the  bone  which  forms  the  wall  of  the  alveolus 
on  the  other,  and-  are  stretched  across  the  intervening  space  in  various 
directions  a«d  in  such  a  manner  as  to  swing  the  tooth  in  its  socket. 

The  sensory  function  of  this  membrane  is  supplied  by  an  abundance 
of  nerves  which  enter  it  from  every  direction  through  the  walls  of  the 
alveolus,  at  the  apical  space,  and  by  way  of  the  gingival  border  below 
the  rim  of  the  alveolus. 

Careful  use  of  the  microscope  in  examining  well  prepared  sections 
of  a  peridental  membrane  \vill  bring  into  view  a  number  of  structural 
elements — osteoblasts,  cementoblasts,  fibroblasts,  osteoclasts,  blood  ves- 
sels, nerves,  epithelial  cord  of  cells,  and  cells  and  fibres  found  between 
the  principal  fibres  of  the  membrane,  but  not  functioning  like  them.  The 
membrane  surrounds  the  tooth  and  fills  its  alveolus,  and  more  than 
this,  for  it  invests  the  tooth  farther  toward  the  enamel  of  the  crown  than 
the  lowest  border  of  the  alveolar  wall. 

For  descriptive  purposes  we  refer  to  three  portions  of  the  peridental 
membrane:  the  apical,  that  surrounding  the  immediate  apex  of  the  root 
or  occupying  the  apical  space;  the  body,  which  fills  the  alveolus  from 
the  apical  space  to  the  lower  border  or  rim  of  the  alveolar  wall ;  and  the 
cervical  or  gingival  portion,  that  immediately  surrounding  the  neck  of  the 
tooth  below  the  rim  of  the  alveolar  wall. 

As  previously  stated,  the  peridental  membrane  is  composed  of  fibrous 
tissue  of  the  white,  inelastic  variety.  The  greater  bulk  of  the  membrane 

30 


is  composed  of  fibres  that  have  their  attachment  in  the  cementum  on  one 
side  and  are  carried  to  the  alveolar  wall  or  into  some  other  tissue,  in  this 
way  serving  to  maintain  the  tooth  in  its  position.  Because  of  this  func- 
tion, this  group  of  fibres  becomes  first  in  importance  in  our  study,  and 
the  other  elements  are  arranged  in  a  manner  not  to  interfere  with  these 
principal  fibres,  as  they  are  termed. 

The  principal  fibres  are  divided  into  three  main 
groups :  the  horizontal,  the  oblique,  and  the  apical 
group.    The  horizontal  group  consists  of  those  fibres 
which  pass  out  at  right  angles  to  the  long  axis  of  the 
tooth  and  are  attached  to  the  bone  of  the  alveolar 
process,  a  little  below  the  crest.     They  tend  to  pre- 
vent the  lateral  movement  of  the  apex.     The  oblique  are  those  which 
pass  from  the  cementum  in  an  oblique  direction  occlusally  and  are  at- 
tached to  the  base  of  the  alveolar  process.    These  constitute  the  body  of 
the  peridental  membrane,  or  the  fibres  which  cover  the  main  body  of  the 
root  portion  of  the  tooth.    The  apical  group  are  those  which  are  attached 
about  the  apical  portion  of  the  root  and  extend  in  fan-shaped  bundles 
to  the  surrounding  alveolar  processes;  in  conjunction  with  fibres  from 
the  oblique  group,  they  hold  the  apex  centrally  in  its  socket  against  any 
lateral  pressure  that  may  be  brought  to  bear  upon  it.     The  function  of 
these  three  groups  of  fibres,  assisted  by  the  groups  in  the  gingivse,  main- 
tain the  tooth  in  its  socket  and  support  it  against  the  stress  of  mastication. 

The  blood  supply  of  the  peridental  membrane  is 

BlOOd  Supply  abundant ;  vessels  entering  at  the  apical  space  run 

Of  Ptridcntal  through   the   membrane   to   the   alveolar   crest,   and 

membrane.  others  come  through  the  alveolar  bone  and  over  the 

crest,  dividing  frequently  into  branches  and  smaller 

capillary  vessels. 

The  nerve  supply  follows  closely  -that  of  the 
fierce  Supply  blood  vessels,  and  usually  in  close  association,  pass- 
Of  Peridental  ing  longitudinally  along  the  membrane.  A  tooth 

IflCMbrane.  may  have  lost  the  tissue  from  the  apical  space,  or  the 

whole  of  the  gingivce  may  have  been  cut  away,  and 
yet  the  blood  and  nerve  supply  may  be  maintained.  The  collateral  cir- 
culation through  the  bones  and  the  nerve  supply  by  the  same  way  will 
amply  support  its  vitality  and  the  sense  of  touch  for  the  tooth  not  be 
impaired  so  long  as  there  remains  any  attachment  of  the  peridental 
membrane  at  any  portion  of  the  root. 

The  osteoblasts  of  the  peridental  membrane  lie 
0$teObla$t$.  upon   the  bone  of  the  inner  surface  of  the  alveolar 
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process,  so  close  together  as  to  form  a  continuous  line  except  at  points 
where  the  principal  fibres  pass  between  them.  Fibres  of  the  membrane 
detached  from  the  IMHH-,  either  by  absorption  or  otherwise,  may  be  reat- 
tached  by  the  oxtroblasts  building  new  bone,  the  fibre  ends  calcifying  with 

this  InMie. 

The  cementoblasts  lie  upon  the  cenientuni  of  the 

e«nuntoblam.  tooth  like  tlie  osteoblasts  on  the  surface  of  bone,  and 
are  the  agents  in  the  building  of  cementum  by  de- 
positing lime  salts ;  and  certain  of  these  cells  are  left  in  the  cementum  as 
cement  corpuscles.  Cementum  has  no  blood  circulation  and  cannot  re- 
ceive through  the  dentine  any  assistance  in  rebuilding  absorbed  portions. 
Such  replacements  must  be  through  the  peridental  membrane,  and  when 
this  membrane  has  been  removed  with  the  absorption  of  cementum,  if 
there  be  no  suppurating  conditions  present — if  the  substance  of  the 
cementum  is  not  saturated  with  pus  and  the  cementoblasts  are  still  present 
—then  and  then  only  can  there  be  new  cementum  deposited. 

Lying  close  to  the  cementum,  but  not  in  contact, 

fcplth«liu».  are  found  many  epithelial  cells  among  the  principal 

fibres,  generally  in  the  form  of  strings — strings  of 

single  cells  touching  each  other.    They  are  found  everywhere  around  the 

root,  but  the  strings  are  disposed  to  run  lengthwise  of  the  root.     The 

recognition  of  these  cells  as  epithelial  structures  in  peridental  membrane 

is  reported  by  several  recent  writers  who  have  made  close  and  careful 

microscopic  study  of  them ;  and  all  agree  that  these  cells  multiply  in  the 

peridental  membrane,  break  up,  and  form  sheets  of  cells  which  surround 

certain  areas  of  infection  and  cut  them  off  by  encysting  them. 

Such  a  tissue  as  the  peridental  membrane,  having  so  varied  a  col- 
lection of  elements  and  performing  a  function  that  is  foremost  in  the 
full  activity  of  the  dental  organs,  ought  to  be  more  thoroughly  studied 
and  given  more  consideration  in  the  daily  routine  of  the  dentist's  practice. 
Without  proper  appreciation  of  the  possibilities  for  trouble  that  lie  in  the 
injury  of  any  part  of  this  membrane  or  of  contiguous  tissue,  the  best 
operations  of  mechanical  restoration  of  the  tooth  structure  or  outlines 
will  l>e  worthless;  for  if  the  tooth  loses  the  support  of  its  peridental 
membrane  it  will  change  its  position  in  relation  to  its  neighbor  in  contact 
or  to  its  opponent  in  the  opposite  jaw. 

The  peridental   membrane   is  not   so  often  the 

factor!  GautlNf        initial  seat  of  pathological  conditions  resulting  in  the 

Mteast  Of  crippling  or  loss  of  teeth,  but,  as  has  been  stated, 

Ptrideital  Membrane,    its   intimate   relations   in   contiguity   with  other   soft 

tissues  subjected  to  direct  injury  makes  it  secondarily 
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freely  susceptible  to  injury  and  infection,  and  calls  for  careful  and  pains- 
taking observation  on  the  part  of  the  dentist.  Failure  to  observe  and 
overcome  by  restorations  the  shifting  of  the  contact  point  by  reason  of 
natural  wear  from  use;  lack  of  attention  to  replacing  a  tooth  lost  by 
extraction;  non-removal  of  calculus  from  subgingival  spaces;  unreason- 
able stress  in  orthodontia  treatments ;  improper  form  to  fillings ;  too 
generous  a  length  to  gold  crowns  or  bands ;  too  vigorous  means  in  scaling 
the  teeth ;  improper  application  of  ligatures  in  using  rubber  dam — any 
or  all  of  these  conditions  may  result  disastrously  to  the  patient  through 
injury  to  the  peridental  membrane,  ranging  all  the  way  from  a  decided 
discomfort  in  gingivitis  to  death  from  absorption  of  bacterial  poisons. 

The  trouble  may  be  so  tardy  in  its  appearance,  so  insidious  in  its 
progress,  and  the  symptoms  so  obscure  that  only  the  operator  skilled  in 
his  work  and  possessing  an  adequate  knowledge  of  the  minute  structures 
and  their  pathological  possibilities  can  be  classed  as  a  man  who  is  practic- 
ing dentistry  as  it  is  possible  to  be  done  and  as  he  should  be  able  to  do  it. 

The  time  has  passed  when  the  laity  was  ignorant  of  the  possibilities 
of  dentistry,  for  special  articles  in  magazines  and  secular  and  religious 
papers  are  read  by  multitudes,  and  the  dentist  is  asked  some  very  pointed 
questions  by  patients  who  are  not  suspected  of  reading  about  dental 
doings.  At  intervals  some  new  treatment  is  brought  to  the  attention  of 
the  profession  which  in  its  administration  suggests  to  the  "live-wire"  the 
necessity  for  investigation  of  the  tissue  involved,  and  there  has  been  a 
deplorable  scarcity  of  literature  on  the  subject  of  the  peridental  mem- 
brane until  1887,  when  Doctor  G.  V.  Black  produced  a  book  on  the 
"Histological  Characters  of  the  Periosteum  and  the  Peridental  Mem- 
brane," after  having  printed  the  contents  in  a  serial  form  in  the  Dental 
Revieu.  Of  course,  this  was  not  the  only  effort  to  embrace  the  subject 
between  the  covers  of  a  book,  but  previous  contributions  had  been  of 
such  a  limited  character  as  to  form  only  an  irritant  or  incentive  to  more 
systematic  study  of  the  subject  by  original  examination  of  prepared 
tissues.  Improvements  in  technique  for  the  preparation  of  specimens 
also  gave  promise  of  more  possibilities  and  the  work  mentioned  was 
wholly  the  result  of  the  personal  labor  of  the  author.  Within  the  last 
three  months  another  volume  as  rotnc  from  the  pen  of  Dr.  Black,  and  it 
is  the  most  complete  one  in  its  bearing  on  the  special  dental  pathology 
of  the  peridental  membrane  and  the  pulp.  Any  one  desirous  of  fitting 
himself  more  fully  for  the  practice  of  the  detital  profession  will  gain 
much  valuable  information  from  a  study  of  the  book  referred  to. 

There  has  been  a  conscious  effort  in  the  arrangement  of  this  paper 
to  avoid  specific  detail  of  the  many  diseased  conditions  which  the  peri- 
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dental  membrane  may  present,  trusting  that  the  discussers  will  take  care 
of  such  phases ;  therefore,  only  general  references  to  a  few  of  the  leading 
points  have  been  made.  My  object  has  been  to  refresh  your  memory 
regarding  the  histological  character  of  the  peridental  membrane,  and  if 
possible  to  stimulate  a  desire  for  a  more  intimate  knowledge  and  applica- 
tion of  these  facts. 

The  recent  popular  shifting  by  the  profession  of  medicine  to  the 
profession  of  dentistry  of  the  responsibility  for  obscure  Diseases,  together 
with  the  advances  made  in  almost  every  department  of  science,  make  it 
necessary  for  the  dental  profession  to  demand,  procure  and  encourage 
the  best  prepared  young  men  to  investigate  the  diseases  of  dental  origin 
and  systematically  record  and  publish  the  result,  supplementing  the  great 
work  accomplished  by  a  comparatively  small  number  of  men  in  the  effort 
to  keep  the  profession  of  dentistry  abreast  with  the  times. 
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Produced  in  the  Circulation  by  Gas-Oxygen  During 
Dental  Jlnalgesia  ana  Anesthesia. 


By  THEODORE  D.  CASTO,  D.D.S. 

(Instructor  in  Analgesia  and  Anesthesia  at  the  Philadelphia  Post-Graduate  School 
of  Dentistry,  Philadelphia,  Pa.) 


A  study  of  the  literature  during  the  past  decade  reveals  but  little 
original  work  upon  the  changes  taking  place  in  the  blood  stream  during 
or  at  varying  intervals  after  the  administration  of  anesthetics  to  the 
living  subjects. 

Boston  and  Anders  (i)  in  their  experiments  with  the  human  subject 
under  anesthesia  found  that  there  was  an  increase  in  erythrocytes  after 
the  first  twenty  minutes  of  anesthesia.  Microcytes  were  very  numerous, 
but  no  poikilocytes  or  macrocytes  were  noted.  In  a  second  experiment, 
made  upon  the  same  subject  at  a  later  date,  megoblasts  were  found  to 
be  present  and  also  a  few  microcytes.  There  was  a  reduction  in  the 
percentage  of  haemoglobin,  and  this  reduction  was  maintained  for  twenty- 
four  hours  after  the  ether  had  been  given. 

Buxton  (2)  also  found  a  reduction  in  percentage  of  haemoglobin 
after  etherization  and  also  a  reduction  in  the  time  of  coagulation  of  the 
blood. 

Gwathmey  (3),  on  the  contrary,  called  attention  to  the  fact  that  the. 
tirne  required  for  coagulation  of  the  blood  was  increased. 

Casto,  working  in  conjunction  with  Bassett  and  Gildersleeve  (4), 
proved  that  in  the  blood  of  rabbits  there  was  a  marked  reduction  in 
haemoglobin  after  anesthesia  with  nitrous  oxide  and  oxygen.  They  also 
demonstrated  a  decided  reduction  in  the  time  required  by  the  blood  for 
coagulation. 


(1)  Drs.  J.  M.  Anders  and  L.  N.  Boston,  Therapeutic  Gazette,  November,  1904. 

(2)  Dr.  Dudley  Wildmer  Buxton,  Transactions  of  the  Odontological  Society, 
Vol.  18-19. 

(3)  Dr.  James  Taylor  Gwathmey,  Anesthesia,  D.  Appleton  &  Co.,  1914. 

(4)  Dr.  T.  D.  Casto,  Dental  Cosmos,  August,  1915.   . 
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The  blood  studies  presented  in  this  paper  were  made  upon  the  human 
subjects  and  confirmatory  studies  were  also  made  upon  tame  and  wild 
rats. 

Selection  of  human  subjects  was  made  from  physicians  and  nurses, 
as  it  was  essential  that  there  should  be  neither  fear  nor  anxiety  on  the 
part  of  the  patients  and  that  both  their  co-operation  and  interest  in  the 
furthering  of  the  studies  be  obtained.  All  of  the  cases  chosen  were 
entirely  free  from  alveolar  abscesses  and  were  in  a  normal  physical 
condition. 

During  the  time  that  the  subjects  remained  under  the  anesthetic, 
teeth  were  extracted,  pulps  removed  or  cavities  prepared  for  fillings  as 
indicated  by  the  condition  of  each  individual.  Hypodermic  injections  of 
analgesic  drugs  were  never  resorted  to  before  the  commencement  of 
anesthesia.  The  blood  required  for  study  in  each  case  was  taken  from 
the  little  finger  of  the  left  hand,  a  firm  small  blood  lancet  being  used 
throughout  the  work. 

The  blood  counts  were  taken  immediately  before  anesthetization 
with  nitrous  oxide  and  oxygen,  immediately  upon  return  to  conscious- 
ness, and  at  intervals  of  time  varying  from  ten  minutes  to  three  hours 
after  recovery  of  consciousness. 

A  study  of  Tables  i  to  6*  will  show  that  during  anesthesia  both 
the  number  of  the  cellular  constituents  of  the  blood  and  the  percentage 
of  haemoglobin  underwent  a  change  from  the  normal  in  each  particular 
individual.  These  changes  were  not  always  of  equal  importance  or  in 
the  same  direction,  but  the  tendency  to  increase  or  decrease  followed 
certain  definite  lines. 

The  general  tendency  of  the  erythrocytes  was  to  decrease  during 
anesthesia,  an  average  loss  of  16%  being  obtained  in  the  eight  cases 
studied.  The  tendency  of  the  leucocytes  was  to  increase  during  anes- 
thesia, an  average  gain  of  16%  being  obtained  in  the  eight  cases  studied. 

Changes  were  also  found  to  be  taking  place  in  the  different  varieties 
of  leucocytes.  There  was  found  to  be  an  average  increase  in  small 
lymphocytes  of  12%,  in  large  lymphocytes  of  4%,  and  in  transitional 
forms  of  16%.  An  average  decrease  of  j%  was  found  in  the  polynu- 
clear  neutrophiles.  Poikilocytes,  macrocytes,  microcytes  and  nucleated 
cells  were  not  observed  at  any  time  during  the  examination. 

There  was  a  more  or  less  pronounced  reduction  of  haemoglobin 
during  anesthesia  throughout  the  entire  series  of  cases,  and  the  time 
required  by  the  blood  for  coagulation  was  also  decreased. 


*Thc    haemotological   examinations    were    made    in    the    Philadelphia    Clinical 
Laboratory  by  Dr.   E.  Q.  St.  John  and   Associates. 


Miss  W.  was  of  special  interest,  owing  to  the 

€att  *.  fact  that  nitrous  oxide  gave  out  and  recourse  was 

had  to  ethyl  chloride  during  the  last  seven  minutes 

of  anesthesia.  An  increase  of  36%  in  erythrocytes  was  found  imme- 
diately upon  return  to  consciousness.  Ten  days  later,  nitrous  oxide  and 
oxygen  Was  again  administered  and  continued  throughout  the  whole 
period  of  anesthesia,  a  decrease  of  28%  in  the  erythrocytes  being  found 
ujK)n  return  to  consciousness. 

Miss  P.,  20  years  old,  weight  120  pounds.    The 
£a*C  7.  patient  was  kept  under  deep  anesthesia  during  the 

preparation  of  four  cavities  for  rilling.  This  case 
showed  tout  very  slight  reduction  in  the  number  of  red  cells,  a  decrease 
of  seven-tenths  of  one  per  cent,  being  found  immediately  after  return 
to  consciousness  and  to  nine-tenths  of  one  per  cent,  an  hour  later.  These 
slight  amounts  of  decrease  stand  well  within  the  limit  of  error,  so  that 
in  this  case  the  erythrocytes  may  really  be  considered  as  remaining 
practically  the  same  throughout  anesthesia.  The  leucocytes,  however, 
show  an  increase  of  50%  immediately  after  return  to  consciousness  with 
a  further  increase  to  69%  one  hour  later. 

Miss  E.,  age  23,  weight  no  pounds.     Nitrous 
Cast  $.  oxide  and  oxygen  was  given  for  thirty-five  minutes 

to  induce  narcosis  for  the  extraction  of  teeth,  and 
cocain  was  used  locally  during  removal  of  pulps.  The  erythrocytes  did 
not  show  the  reduction  in  numbers  found  in  the  majority  of  the  cases 
studied ;  on  the  contrary,  there  was  an  increase  of  444,000  upon  return 
to  consciousness.  There  was  a  gradual  loss  in  the  number  of  red  cells 
during  the  two  hours  immediately  following  the  removal  of  the  anes- 
thetic, and  at  the  expiration  of  that  time  the  count  was  practically  the 
same  as  before  anesthesia  was  induced.  The  leucocytes  showed  a  con- 
siderable increase  in  numbers  during  and  after  the  administration  of  the 
gas,  and  there  were  also  changes  in  the  percentage  of  the  different'  va- 
rieties of  white  cells  present  (see  Tables  i  to  6).  This  case  was  rather 
difficult  to  manage  throughout  the  operation ;  she  never  became  subjective, 
but  was  continually  resisting  every  movement  of  the  operator.  The 
patient  showed  great  exhaustion  for  at  least  two  hours  after  return  to 
consciousness,  although  she  stated  she  had  no  recollection  of  pain  during 
treatment.  These  facts,  combined  with  the  use  of  cocain  in  the  above 
case,  may  account  for  some  of  the  unexpected  changes  found  in  the 
blood  cells. 
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Studies  Upon  tbi  Blood  of  Came  and  UMI«  Rats. 

In  making  counts  of  the  blood  of  both  tame  and  wild  rats,  the  end 
of  the  tail  was  chosen  for  puncture  before  the  administration  of  gas, 
and  wherever  practical  was  also  used  at  the  close  of  anesthesia.  When, 
however,  it  was  impossible  to  obtain  the  blood  in  this  manner,  it  was 
taken  from  the  coronary  arteries  or  the  heart  itself. 

A  discussion  of  the  chief  points  of  interest  in  each  rat  experimented 
upon  will  now  be  taken  up;  a  detailed  account  of  all  the  changes  occur- 
ring in  the  blood  during  anesthesia  will  be  found  in  Tables  7  to  9. 

Tame,  weight  60  grams.    The  animal  was  kept 
Rat  |.  under  a  bell  jar  of  four  litres  capacity  partially  filled 

with  nitrous  oxide,  for  one  minute;  it  was  then  re- 
moved and  the  inhaler  placed  directly  over  the  nose.  During  the  first 
four  minutes,  there  was  spasmodic  breathing,  the  heart  beating  at  134  beats 
per  minute  and  the  respiration  being  92.  At  the  end  of  four  minutes, 
the  rat  stopped  breathing  for  thirty  seconds;  life  was  restored  by  re- 
moval of  nitrous  oxide  and  by  careful  manipulation  of  the  chest.  The 
heart  beats  rapidly  increased  up  to  216  per  minute  and  the  respiration 
reached  78.  Blood  was  obtained  from  the  tail  before  the  gas  was  ad- 
ministered and  from  the  heart  at  the  close  of  anesthesia. 

Tame,  weight  65  grams.     In  this  rat,  the  heart 
Rat  2.  beats  were  136  per  minute  and  there  was  a  rapid 

increase  to  200  and  over  per  minute  during  the  five 
minutes  the  animal  was  under  observation  before  any  anesthesia  was 
given.  The  little  animal  showed  great  susceptibility  to  its  environment. 
Death  resulted  two  minutes  after  nitrous  oxide  was  administered.  Blood 
was  obtained  from  the  tail  before  gas  was  given  and  from  the  heart  at 
the  close  of  anesthetization.  The  erythrocytes  showed  an  increase  of 
25%  after  the  anesthetic  was  given  and  the  leucocytes  showed  a  de- 
crease of  11%.  There  was  a  marked  increase  of  31.5%  in  the  small 
lymphocytes. 

Tame,   weight  65  grams.     Nitrous  oxide  and 
Rat  a.  oxygen  was  administered  for  one-half  hour,  at  the 

close  of  which  time  death  resulted  immediately. 
The  heart  continued  to  beat  for  one  minute  and  forty-five  seconds  after 
respiration  had  ceased.  Blood  was  obtained  from  the  tail  before  anes- 
thesia and  from  the  heart  after  death  had  occurred.  The  erythrocytes 
gave  an  increase  of  j%  and  the  leucocytes  of  29%  during  the  aidminis- 
tration  of  gas.  A  decrease  of  5%  in  the  small  lymphocytes  was  also 
noted. 
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*  Wild,  weight  I  lb.,  12  ozs.    This  rat  was  so  large 

Rat  4.  and  vicious  that  it  was  anesthetized  with  ethyl  chlo- 

ride six  hours  before  the  blood  studies  were  made, 
so  as  to  enable  the  operators  to  secure  the  animal  in  a  safe  position  for 
work.  Death  resulted  two  minutes  after  anesthetization  with  nitrous 
oxide  and  oxygen.  The  rat  was  found  to  be  pregnant  and  tubercular 
spots  were  present  in  lungs,  liver  and  kidneys.  Blood  was  obtained  from 
the  tail  before  and  from  the  coronary  arteries  after  the  gas  was  admin- 
istered. The  erythrocytes  showed  an  increase  of  2%  and  the  leucocytes 
remained  practically  unchanged. 

Wild.      Remained    under   the    anesthetic    eight 
Rat  6.  minutes  before  death  occurred.    Blood  was  obtained 

from  the  tail  previous  to  the  administration  of  gas 
and  from  the  heart  after  gas  had  been  given.  There  was  a  marked  de- 
crease in  erythrocytes,  amounting  to  39%  and  an  increase  of  84%  in  the 
leucocytes  at  the  time  of  death.  The  large  lymphocytes  showed  an  in- 
crease of  6%  and  the  polynuclear  neutrophiles  a  decrease  of  25%. 

Wild.     Died  one  minute  and  forty-five  seconds 

Rat  7.  after  nitrous  oxide  and  oxygen  was  administered. 

Blood  was  obtained  from  the  tail  before  and  from 

the  heart  after  the  anesthetic.     The  erythrocytes  showed  a  decrease  of 

40%  and  the  leucocytes  a  decrease  of  30%.     There  was  an  increase  in 

lymphocytes  of  S-9%  and  in  polynuclear  neutrophiles  of  20%. 

Wild.     Died   two  minutes   after   gas   was  ad- 
Rat  $.  ministered. 

Wild.     Died  three  minutes  after  gas  was  ad- 
Rat  9.  ministered.     The  heart  beat  for  nine  minutes  after 

respiration  had  apparently  ceased.  Blood  was  ob- 
tained from  the  tail  before  the  anesthetic  was  given  and  from  the  artery 
lying  just  above  the  heart  after  anesthetic  had  been  removed.  The 
erythrocytes  showed  a  decrease  of  19%,  the  leucocytes  a  decrease  of  ij% 
and  the  small  lymphocytes  of  7.3% 

Wild.    This  rat  escaped  after  the  first  specimen 
Rat  10.  of  blood  had  been  withdrawn. 

Wild.    Died  after  being  under  gas  for  two  min- 
Raf  ||.  utes.     Blood  was  obtained  from  the  tail  immediately 

before  anesthetization.  No  counts  were  obtained 
after  death. 
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Wild.    These  rats  were  killed  rty  sudden  trauma 
Rat  II  Md  i?.         an(l  tneir  brains.  l°n£  bones  and  organs  were  re- 
moved and  prepared  for  histological  examination. 

Wild.     Died  after  being  under  the  anesthetic 
Hat  14.  one  minute.     Blood  was  obtained  from  the  tail  be- 

fore anesthesia  and  from  the  heart  immediately  after 
death.  The  erythrocytes  showed  a  marked  diminution  in  numbers  after 
the  anesthetic  was  administered  a  decrease  of  27%  being  noted.  The 
leucocytes  also  were  reduced  in  numbers,  20%  less  being  found  at  the 
close  of  anesthesia. 

Wild.    Death  occurred  after  being  under  nitrous 
Rat  |$.  oxide   and   oxygen    for   thirty-one-minutes.      Blood 

was  obtained  from  the  tail  before  the  anesthetic  was 
given  and  from  both  the  tail  and  the  heart  immediately  after  death. 
There  was  an  increase  of  17%  in  the  number  of  erythrocytes  after  the 
anesthetic  had  been  removed,  and  a  decrease  of  40%  in  the  number  of 
leucocytes.  Blood  was  also  obtained  from  the  heart  immediately  after 
death  and  a  count  made  of  both  red  and  white  cells.  There  was  found 
to  be  1,040,000  less  erythrocytes  in  the  blood  from  the  heart  than  in  the 
blood  from  the  tail.  The  number  of  leucocytes  were  the  same  in  both 
heart  blood  and  blood  from  tail  at  the  end  of  anesthesia. 

Wild.     Rat  was  accidentally  choked,  owing  to 
Rat  ic.  the  heavy  gloves  of  operator,  after  the  first  count 

was  taken. 

Owing  to  the  difference  which  was  found  in  the  number  of  red  cells 
in  the  blood  from  the  tail  and  in  the  blood  from  the  heart  in  Rat  15,  a 
few  more  comparative  studies  were  undertaken  so  as  to  determine  if 
possible  whether  this  was  merely  an  occasional  occurrence  or  whether  it 
was  the  usual  condition  in  the  animal  under  investigation.  Accordingly, 
three  tame  rats  were  obtained  approximating  each  other  closely  in  weight 
and  a  count  was  made  of  the  red  and  white  cells  in  the  blood  drawn  from 
the  tail  immediately  before  anesthesia  and  from  the  tail  and  heart  im- 
mediately after  death  occurred.  It  will  be  seen  by  reference  to  Tables 
7-9  that  there  was  no  marked  difference  in  the  counts  of  red  cells  made 
upon  the  blood  from  the  tail  and  the  blood  from  the  heart;  in  two  of 
the  rats  there  was  a  slightly  higher  count  in  the  blood  from  the  tail  and 
in  one  rat,  the  count  was  somewhat  lower.  These  differences,  however, 
lie  within  the  limit  of  possibilities  for  the  blood  stream  is  a  living  unit 
and  numerical  counts  from  the  same  point  are  not  necessarily  exactly  the 
same  at  any  two  given  periods  of  time.  It  will  be  seen  that  in  every  case, 
there  is  a  decrease  in  the  number  of  red  cells  at  the  end  of  anesthesia. 


Tame.     The  little  animals   were  placed  at  the 

Ratf  17  and  1$.  same  time  under  a  bell  jar  having  a  capacity  of  four 

litres  and  .gas-oxygen  was  given  by  running  the 
supply  tube  under  the  jar  and  pushing  it  up  to  a  height  of  three  inches 
within  the  jar.  Air  was  excluded  by  placing  towels  around  the  lower 
part  of  the  bell  jar  where  it  was  raised  for  the  entrance  of  the  supply 
tube.  The  nitrous  oxide  was  administered  as  follows : 

Time  Nitrous  Oxide — Parts  Oxygen — Parti 

3'  53"  70  30 

3'  56"  75  25 

3'  59"  80  20 

4'  02"  85  15 

4'  18"  90  10 

4'  36"  100  Air  and  oxygen  entirely  cut  off 

4'  38"  Both  rats  collapsed 

Rat  17  was  removed  from  the  bell  jar  after  collapse  occurred  and 
given  a  heavier  dose  of  gas;  within  three  minutes  death  took  place. 

Rat  1 8  was  removed  from  the  bell  jar  three  minutes  after  partial  col- 
lapse had  occurred  and  was  given  the  same  amount  of  nitrous  oxide  and 
oxygen  as  had  been  previously  administered  to  Rat  17.  Death  took 
place  in  six  minutes. 

Tame.     The    rat   was   placed   under  a   bell  jar 

Rat  19.  an(l  gas  administered  as  in  the  case  of  Rats  17  and 

18.     A  close  inspection  was  made  of  this  rat  during 

the  period  of  anesthesia  and  some  rather  interesting  data  were  obtained 
as  will  be  seen  by  the  study  of  the  following  table: 

Time,  A.  M.  Reaction  to  Anesthetic 

9.55         Normal. 

10.00         Slight  indication  of  anesthesia. 

10.05         Slight  indication  of  anesthesia  but  cleaning  face  with 
both  paws. 

10.07  Walked  with  hesitancy. 

1 0.08  Dragged  both  hind  legs. 

10.10       -No  desire  to  move  and  upon  external  stimulation  all 

sense  of  equilibrium  was  lost. 
10.15         Deep  analgesia. 

10.25         Dragged  left  side  in  an  effort  to  move  the  body. 
10.30         Slight  amount  of  air  admitted. 

10.35         ^T°  attempt  made  to  move.     Breathing  very  labored. 
10.40         Slight  amount  of  air  admitted. 
10.42         No  attempt  to  move.    Breathing  labored. 
10.45        Rat  expired. 
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The  nitrous  oxide  was  administered  as  follows : 

Time  Nitrous  Oxide^Parts  Oxygen— Parti 

945  50  50 

9-55  8°  20 

10.00  85  15 

10.05  87  13 

10.07  88  I2 

1 0.08  87  13 
10.25  88  12 
10.42  90  10 
10.45  91  9 

Observation  of  the  manner  in  which  these  little  animals  expired 
suggests  some  radical  change  in  the  respiratory  centres.  Respiration 
ceased  about  as  quickly  under  a  small  dose  of  nitrous  oxide  and  oxygen 
which  was  gradually  increased  as  it  did  under  a  large  dose  with  conse- 
quent sudden  death.  The  heart  continued  to  beat  from  three,  to  thirteen 
minutes  after  the  entire  cessation  of  respiration. 

Rats  are  not  very  serviceable  animals  for  study  under  anesthesia. 
The  tame  rats  are  rather  too  small  and'  susceptible  to  their  environment 
to  be  anesthetized  successfully  and  the  wild  rats  have  their  powers  of 
defense  so  highly  developed  that  they  fight  to  the  end  and  even  when  in 
an  apparently  collapsed  state,  will  suddenly  and  most  unexpectedly  sink 
their  teeth  deeply  into  the  glove  of  the  operator. 

Conclusions. 

It  is  quite  evident  that  certain  definite  changes  occurred  in  the  blood 
during  anesthetization  with  nitrous  oxide  and  oxygen. 

A  study  of  the  average  obtained  from  the  counts  rqade  upon  human 
subjects  (see  Chart  i)  shows  that  there  was  a  marked  difference  in  the 
numbers  of  erythrocytes  and  leucocytes  before  and  immediately  after 
anesthesia;  an  average  decrease  of  sixteen  per  cent,  having  been  found 
for  the  red  blood  cells  and  an  average  increase  of  sixteen  per  cent,  for 
the  white  blood  cells.  The  polynuclcar  neutrophiles  showed  an  average 
decrease  of  seven  i>cr  cent,  and  there  was  an  average  increase  of  twelve 
per  cent,  in  the  small  lymphocytes,  four  per  cent,  in  the  large  lymphocytes 
and  sixteen  per  cent,  in  the  transitional  forms. 

The  percentage  of  haemoglobin  also  showed  a  tendency  to  decrease 
during  anesthesia  and  the  time  required  by  the  blood  for  coagulation  was 
considerably  shortened. 


Studies  made  upon  the  blood  of  rats  during  anesthetization  with 
nitrous  oxide  and  oxygen  confirmed  the  changes  found  in  the  blood  of 
human  subjects  during  anesthesia. 

Again  referring  to  Chart  I,  it  will  be  seen  that  the  blood  of  the  rats 
showed  an  average  decrease  of  sixteen  per  cent,  in  erythrocytes  immedi- 
ately after  the  anesthetic  was  removed  and  an  increase  of  twenty-four 
per  cent,  in  leucocytes.  The  polynuclear  neutrophiles  gave  an  average 
decrease  of  fifty-nine  per  cent,  as  did  also  the  large  lymphocytes,  where- 
as, an  average  increase  of  six  per  cent,  was  found  in  the  small  lymph- 
ocytes and  of  fifty-seven  per  cent,  in  the  transitional  forms, 

Work,  when  accompanied  by  perspiration,  causes  an  increase  in  the 
red  blood  cells  and  in  the  percentage  of  haemoglobin.  During  anesthesia 
with  nitrous  oxide  and  oxygen,  there  is  usually  marked  perspiration, 
and  a  physical  state  resembling  the  fatigue  which  follows  work  is  evinced 
by  the  patient.  In  all  the  cases  studied,  the  changes  in  the  blood,  which 
usually  accompany  work,  are  not  manifested.  On  the  contrary,  quite  the 
opposite  is  found  to  occur;  a  considerable  loss  of  red  cells  taking  place 
within  a  few  moments. 

The  question  naturally  arises  how  are  these  red  cells  being  disposed 
of ;  are  they  being  rapidly  destroyed  by  the  spleen  oir  are  they  being 
broken  up  into  blood  platelets? 

Further  question  also  arises  as  to  the  condition  of  the  marrow  of 
the  long  bones ;  is  there  to  be  found  in  these  factories  of  the  red  cells  a 
rapid  increase  in  the  manufacture  of  erythrocytes.  Is  the  marrow 
crowded  with  nucleated  cells  and  microcytes  and  is  there  a  change  in  the 
other  constituents  of  the  red  marrow  ? 

A  study  of  the  brain  would  also  seem  to  be  indicated  to  determine 
what  changes,  if  any,  take  place,  there.  Again,  interest  centers  around 
the  heart,  lungs,  liver  and  kidneys;  what  changes,  if  any,  occur  in  these 
organs  in  deep  anesthesia. 

At  present,  these  questions  cannot  be  answered  but  a  careful  study 
is  being  made  of  the  brain,  bone  and  internal  organs  of  the  rats  dying 
under  anesthesia  and  a  report  upon  these  studies  will  be  given  at  a  future 
date. 

Further  work  will  also  be  done  upon  large  animals  which  will  in- 
clude a  study  of  blood  platelets. 
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anomalies  In  Pulp  Structure  and  Cbcir  Relation  to  Clinical  Work. 


By   DR.   V.   A.  LATHAM,  Rogers   Park,   Chicago,  111. 


The  human  dental  apparatus  is  called  anisoclont,  because  of  the  dif- 
ference between  the  incisors  and  the  molar  teeth,  a  characteristic  which 
it  shares  with  the  majority  of  the  mammals.  On  the  other  hand,  teeth 
in  man  lie  adjoining  each  other  and  form  rows  in  which  no  diastem  is 
found,  an  arrangement  which  is  not  seen  in  many  animals  and  which 
none  of  the  primals  have  in  common  with  the  human.  All  of  the  various 
types  of  teeth  may  blend  with  each  other  and  become  complex  through 
the  addition  of  grooves  and  cusps  of  many  kinds.  We  are  then  con- 
fronted with  the  question  as  to  the  nature  of  evolutional  changes  which 
the  teeth  pass  through  before  reaching  the  present  stage  of  high  differ- 
entiation. 

Those  who  accept  Lyell  and  Darwin's  teachings  agree  that  the  add- 
ing together  of  all  the  small  changes  which  occur  from  time  to  time, 
finally  amount  to  great  differences  in  the  forms  of  all  living  creatures 
and  their  teeth.  There  exists  no  fixed  type;  no  state  of  perpetuation,  in 
Nature ;  all  forms  of  life  are  either  passing  into  or  out  of  existence. 

When  primary  teeth  are  replaced  by  a  new  set  of  teeth,  the  latter 
is  made  up  of  a  greater  number  and  larger  than  the  temporary  ones. 
Hence  any  condition  which  may  cause  a  difference  in  their  growth  or 
position  must  create  changes  in  the  teeth  and  their  elements.  Mastica- 
tion, motion  of  tbe  jaws,  cause  changes  and  their  occlusion  becomes 
altered.  These,  then,  are  likely  to  continue  by  having  the  nutritional 
centres  changed,  and  as  a  result  of  this  disturbed  vascular  and  nervous 
supph,  pathologic  conditions  arise,  if  not  immediately,  then  later  in  life. 
(Figs.  X,  <;,  35.) 

\\  ho  does  not  know  of  the  future  influence  upon  the  density  of  teeth 
through  poor  tooth  structure  found  in  the  first  .year  of  rachitic  and 
marasmic  children  with  their  attendant  poor  oxidation  and  anaemia? 
The  erosive  and  exceedingly  hypersensitive  molars  with  vague  odonto- 
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Fig.  1. 


Fig.  2. 


Fig.    1 — -Molar,   carious   with    secondary   dentin    forming   on    the    same    side    of    the    pulp    chamber 
and  near  apex  of  that  root;   cementosis  on  the  other  root  and  root  filling  up  with  deposits. 

Fig.   2 — (Pulp).     Three   abscesses   in   a   supposed    healthy   pulp   shows  also   myclin   degen.    (Wal- 
lerian)    of  nerve  fibres  and  fatty  deg.  areas  through  pulp   (rare). 


Fig.  3. 


Fig.    3 — Pulpitis   with   abscess   under  cervical    margin   by   odontoblasts;    this    condition    has   been 

denied    as   occurring  in   living   pulps,    but   is   shown   here   with   nerve   fibre   or   "Wallerian"   and 

fibroid   degeneration;   also   see   Fig.    45. 

Fig.   4— Pulp   calcified.      Crown. 
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.    5 — Developing   pulp,    dentin,    enamel    organ— epithelial    cord. 


Fig.  6. 


Fig.  7. 


Fig.    6     Development   of   cuspid;    gradual    narrowing   of   pulp,    beginning  cement   layer 

infold,  (injected). 

Fig.    7     Developing    molar    in    situ.      Pulp    injected,    one    lioru    calcified    earlier    than    the    other. 

I-  1'itln  li;i!    cord.       Periosteum,    Rone. 


Fig.  t>  is  unavoidably  turned  side-wise  —  EDITOR. 


Fig.  8.  Fig.  9. 

Fig.    8 — Fibroid   pulp,    with    varicositics,    nerve    and    fatty    degeneration. 

Fig.    9 — Human    cuspid.      Secondary    dentin.       Striae    of    Retzius.      Crown    of    tooth,    absorption 
growth    in    pulp    canal.      Interglobular    spaces. 


Fig.   10.  Fig.   11. 

Fig.     10 — Pulp    stone,    "so-called,"     but    is    secondary     dentin     filling    pulp    chamber — may     be     a 

"vestigial    remains." 

Fig.    11 — Shows    peridental    vessels.      Pulp    of    yomuj    tooth,    showing    cakutcuits    deposit    01    em- 
bryonic  remains   in   it.      Compare    with    U'J,   .oU    and   o4. 


S'J 


Fig.  12.  Fig.  13. 

Fig.  12 —Slight  pulpit  is;  artcritis  with  a  calcific  nodule  near  vessels  causing  irritation   of   nerve. 

Fig.    13 — Pulp    (a)    clody    swelling.      (b)    Oedeniatous    or    parenchyinatous    degeneration.      Few 
nerve  bundles  seen.     Pulp  stones. 


Fig.  15. 

K.    H     tak.,.spheritc    ( S,,0nKe   spicule    type;    x    14:!    T.    S.      Pulp    with   a   calco-spherile   showing 
ic    cells    in    a    state    of    Riaiiular    and    fatty    degeneration    and    poor    staining 
reaction. 

Fig.    15— GlobuUr    pulp    stone    and    smaller    ones— chronic    interstitial    pulpitis. 


Ou 


logic  symptoms  often  described  as  "earache."  This  pulp  irritation  if 
not  watched  soon  causes  pericemental  and  gingival  signs  which  are  fre- 
quently not  treated,  as  the  physician  pays  little  attention  to  the  oral 
cavity  and  the  dentist  is  too  much  feared  by  both  parents  and  child. 
(Figs,  i,  2,  and  3.) 


Fig.  16. 


Fig.  17. 


Fig.   16 — Fibroid  and  calcareous  degeneration.      Compare  this   type   of  deposit  with 
Figs.   8-15,   22,    45,   46. 

Fig.   17 — Showing  sharp   bur-like   projections   of  dentin   into   pulp   chamber. 


The  mistaken  delay  even  yet  in  having  early  attention  given  the 
young  is  a  most  deplorable  feature  in  our  professional  experience,  be- 
sides lack  of  cleansing.  Parents  hardly  believe  you  when  you  point  out 
that  the  carious  molar  with  its  dead  and  putrescent  pulp  is  really  the 
permanent  tooth.  The  regret,  then,  is  too  late,  and  it  seems  to  me  that 
physicians  should  be  urged  to  warn  young  mothers  of  the  danger  to 
children,  and  urge  that  they  understand  the  early  care  of  the  mouth  or 
else  consult  their  family  dentist. 

A  boy,   aged   twelve  years   and   eight   months, 

modern  came   in    recently   for   treatment.      His   dentist   told 

Dentistry!  his  father  the  mouth  was  too  crowded,  and  insisted 

on  the  extraction   of  some   teeth   "to   make   room." 
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He  removed  the  lower  first  permanent  molars,  the  second  premolars  and 
cuspids  which  had  just  erupted  from  the  mandible!  The  upper  first 
molars  arc  mnv  tipping  and  dropping  very  low  and  mastication  is  im- 
possible through  lack  of  occlusion.  Yet  these  are  modern  dentists!  No 
wonder  the  lad  cannot  get  strength  and  prevent  aiuemia. 


Fig.   18—  Hypercementosis  with   granaular'  layer  of  Piirkinje,   Sharpey's  fibres.      Dentin.    _ 


Even    Hippocrates    (460-355    B.    C.)    spoke    of 
Observations  the  son  of   Matrodor  developing-  acute  gangrene  of 

Of  Jlncients.  the  jaw   after   a   toothache.     The   swelling   of   the 

gums  became  purulent  and  the  teeth  and  the  bone 
were  destroyed.  This  is  evidently  one  pulpal  result  from  its  picture. 
Claudius  Galenus  (131  —  200  A.  D.)  must  have  been  a  physician  and 
dentist  or  a  true  scientific  observer.  It  was  through  him  a  differentiation 
between  disease  of  the  pulp  and  that  of  the  peridental  membrane  was 
first  noted.  Mis  own  personal  sufferings  from  a  painful  tooth  with  its 
pulsation  so  closely  resembled  inflammation  of  the-  soft  tissues  that  he 
was  "surprised  that  a  tooth  could  become  inflamed."  Then  he  says: 
"When  1  again  bad  toothache  F  realized  that  not  the  tooth,  but  the 
inflamed  gum  was  the  cause.  From  which  observations  I  learned  that 
a  certain  pain  may  have  its  seat  in  the  tooth  and  another  in  the  gum." 
F.ustachius,  who  was  contemporaneous  with  Ryff  in  the  latter  part  of 
the  sixteenth  century,  gave  an  impetus  to  the  study  of  the  teeth,  stating 
that  the  interior  of  the  tooth  was  filled  with  a  pulp,  richly  supplied  with 
nerves,  and  also  wrote  on  the  anomalies  of  teeth.  (  Figs.  5,  6,  23,  36.) 
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Anomalies 

in  tooth 

formation. 


The  size  and  form  of  the  crown  as  well  as  the 
tooth  may  show  many  variations.*  (Figs.  7,  21.) 
The  roots  are  especially  likely  to  be  the  subject  of  ab- 
normal conditions.  Many  have  noted  in  their  prac- 
tice upper  cuspids  with  two  and  even  three  roots, 


Fig..  19 


Fig.  20. 


Fig.   19 — V.    S.   cuspid   and   alveolus.      Spongy   bone.      Dcntin,    cementum,    periosteum 
and    Sharpey's    fibres. 

Fig.    20 — Hypercementosis,    osteoblasts    and    ostcoclasts;    Sbarpey's    fibres    running    to    tooth. 


and  upper  lateral  incisors  with  two  roots ;  lower  cuspids  with  two  roots ; 
the  bicuspids  show  many  deviations  with  hooks  and  curved  ends,  some 
with  three  roots  attached  to  the  first  upper  bicuspid  or  premolars. 

The  molars,  as  we  all  know,  need  careful  consideration,  for  the 
difficulty  is  to  find  two  alike;  some  diverging  widely,  some  having  four 
or  five  tortuous  roots,  others  curving  together  and  almost  forming  a 
ring.  Anomalies  occur  in  the  position  of  individual  teeth,  and  these 
show  many  changes  in  the  pulp  should  one  be  fortunate  enough  to  have 
the  chance  of  examining  a  freshly  extracted  specimen.  The  peg-shaped 
teeth  are  independent  and  may  have  been  separated  from  the  primary 


*'The  Forms  and   Origin  of  the  Teeth" — V.    A.    LATHAM — Ohio    Journal    of 
Dental  Science,  June  1888,  p.  257. 
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tooth  germ  by  mechanical  influences.  Here  the  pulps  are  usually  of  a 
fibroid  character,  lacking  in  cellular  formation  and  atrophic.  (Fig.  8.) 
Congenital  defects  of  the  enamel  and  dentine  affect  the  pulp,  whether  it 
be  erosion  or  hypoplasia;  for  example,  teeth  having  a  worn  incisal  edge 
or  the  serrated  form  having  lateral  grooves  usually  present  an  unequal 


Fig.  21.  Fig.  22. 

Fig.    21 — Pulp   stone   from   odontoblasts — patient   had   severe   tic-doulereaux    and    paralysis   which 

stopped    on   extracting   tooth. 

Fig.   22 — Abscess   under   odontoblasts   and   pulpitis    in   the    centre,    calcarious    deposits.      Compare 

with   Figs.   2   and   3. 

la\er  of  enamel  covering  or  even  a  partial  absence.  (Fig.  9.)  Take 
cases  of  a  syphilitic  type;  here  we  meet  with  one  of  the  most  difficult 
problems  in  treatment,  because  of  their  high  degree  of  sensitiveness, 
difficulty  in  making  retention  grooves  owing  to  close  occlusion  or  at- 
trition, the  poor  structural  character  of  the  chemic  and  histologic  make- 
up, and  a  very  susceptible  pulp  and  its  nearness  to  the  field  of  operation. 
The  teeth  very  quickly  show  signs  of  pulp  disturbance  needing  early 
removal.  The  crowns  and  roots  van  in  their  calcification  (Fig  7),  and 
are  discouraging  to  any  clinician  or  operative  worker  and  usually  are 
lost  early.  Of  course  it  is  needless  to  point  out  the  constitutional  effects 
on  such  teeth,  for  their  subjects  are  usually  extreme  types  of  debility 
and  degeneration. 
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The  various  events  of  tooth  formation  begin  at  or  about  the  fifth 
foetal  month,  and  are  shown  by  the  small  hood  of  dentin  at  the  tip  of 
the  tooth,  and  in  this  example,  a  molar,  simultaneously  at  different  cusps 
and  on  the  surface  of  dentin,  the  ameloblast  layer  is  joined  (Figs.  5,  6,  7), 
which  in  the  early  stage  is  known  as  the  "tooth  fragment."  As  these 
layers  increase  in  diameter  and  thickness,  the  additional  deposits  of 
dentin  continually  decrease  the  size  of  the  pulp,  the  development  of  the 
enamel  externally  causes  the  enamel  pulp  to  atrophy.  Calcification  of 
the  first  teeth  varies  somewhat,  but  the  table  of  Dr.  C.  Y.  Pierce,  pub- 
lished in  Amoedo's  Legal  Dentistry  and  in  the  Dental  Cosmos,  is  very 
useful.  Pierce  gives  the  seventeenth  week,  exactly  at  the  time  when  the 
posterior  tooth  band  begins  the  invagination  process  for  the  permanent 
molars.  Sometimes  these  tooth  fragments  consisting  of  the  dentin  and 
enamel  deposits  are  found  in  the  deciduous  teeth  and  are  frequently 
called  "pulp  stones" — one  of  the  most  troublesome  diagnoses  to  make 
in  children  and  often  -causing  irritation  and  grinding  of  the  teeth. 
(Fig.  u.) 

Calcareous  deposits  are  found  in  so-called  "nor- 
Galcarcous  mal  pulps"  in  youth — are  they  normal  in  the  true 

Deposits.  sense  of  histological  conditions?     Are  they  cell-in- 

clusions or  embyronic  remains  from  these  calcify- 
ing tooth  fragments?  Are  these  bodies  the  same  as  those  found  in 
pathologic  pulps  or  in  advancing  age?  (Figs.  10,  n,  12.) 

From  what  studies  I  have  made,  these  structures  seem  to  vary  in 
location,  in  density,  in  their  micro-structure  and  behavior  to  staining 
reagents.  Some  are  granules  deposited  in  between  the  blood  vessels  (Figs. 
12,  13)  ;  some  resemble  marine  sponge  spicuke  (Fig.  14)  ;  other  globules 
which  on  sectioning  resemble  gall-stones  by  their  concentric  rings  or 
lamellae  (Fig.  15).  Later  on  in  life  the  pulp  tissue  can  be  very  dense 
connective  tissue  with  few,  if  any,  cell  elements  or  simply  calcified  tissue 
(Figs.  8,  16  and  46). 

We  expect  to  find  these  dense  bodies  located  only  on  the  coronal 
portion,  where  we  find  them  doing  their  duty  in  trying  to  guard  the 
pulpal  zone  from  bacterial,  thermal  or  pathologic  changes  due  to  irrita- 
tion. But  some  nodules  are  found  along  the  side  of  the  pulpal  canal 
resembling  tiny  burs  (Fig.  17),  others  are  only  found  at  the  apical  end 
of  the  tooth,  and  here  may  be  due  to  developmental  errors  of  inclusion 
of  the  cementum,  or  true  bone  (Fig.  n).  The  cement  corpuscles  have 
processes  longer  than  the  bone  corpuscles  (Fig.  18),  and  the  Sharpey's 
fibres  run  obliquely  to  the  surface  of  the  dentin  (Fig.  19).  Haversian 
canals  we  leave  to  the  bone  during  youth,  but  later  on  when  senile  changes 
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Fig.   23 — Injection   of   a  tooth   by   ordinary    method   to   show   pulp   vessels  passing  into   the   dentin 
and   enamel  and   their   nerve    supply    with    them.      Middle    portion    shows    pulp    vessels    and   their 

vaso-motor   plexus.      (1889.) 
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begin  they  are  seen  in  the  cementum  and  even  produce  the  well-known 
hypertrophied  condition,  or  hypercementosis  (Fig-.  20). 

How  often  are  these  little  shining,  pin-head  masses  found  on  the 
cervical  margins,  or  along  the  roots  of  the  teeth  wrongly  placed  in  the 
cementum  group,  instead  of  the  enamel,  adamantoma?  These  arise  from 
ameloblastic  deposits  of  separated  tooth  germs  which  develop  slowly  in 
teeth  and  are  congenital.  A  small  dental  growth  found  arising  in  the 
pulp  cavity  becomes  an  odontoma  of  the  German  school  (Fig.  10),  and 


Fig.   24 — Granuloma.     X-ray  did  not  show  these  conditic 


also  may  be  seen  as  an  external  form  originating  in  the  overproduction 
of  dentin  during  development,  or  more  frequently  caused  by  separated 
elementary  tooth  germs  which  intergrow  with  true  teeth,  thus  accounting 
for  the  osteo-odontoma,  or  adamantoma. 

It  is  the  internal  form  arising  from  the  odontoblasts  that  is  most 
important  here,  as  it  causes  severe  odontalgia  by  growing  into  the  pulp 
cavity  and  pressing  upon  the  pulp  and  its  nerve  supply  should  these  give 
symptoms,  though  they  may  remain  quiescent  for  a  long  time,  or  till 
abscesses  are  formed  in  the  pulp  (see  Figs.  21  and  22). 

To  operate  in  these  cases  a  thorough  knowledge  of  the  pulpal  cavity 
and  root  canals  is  necessary.  To  those  who  wish  to  help  their  knowledge. 
the  "corrosion"  process  with  Wood's  metal  is  excellent.  Another  study 
is  by  injection  and  staining  the  head  and  neck  in  experimental  cases. 
If  the  gelatin  is  then  treated  by  formal  or  10  per  cent,  bichromate  of 
potash  and  exposed  to  the  light  it  becomes  insoluble  and  toughened. 

I  have  used  Gerota's  method  for  injection  of  the  pulp  with  some 
success,  and  further  study  may  give  better  results.  (Fig.  23.)  (Gerota. 
Zur  Technik  der  lymph;  gefdssinfektion:  1896.  Bd.  12  S.  216  Anat 
Anz:) 

A  study  of  metal  casts  surprises  anyone  who  looks  at  the  diversities 
in  the  form  of  the  canals  and  their  anastomasing  network.  Especially 
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pig    25 — Apex   of   root   shows  rcsorption   and  osteoclastic   action — pulp   canal    closed   by   calcarious 
deg.      Root   resorbed.      Incisor. 


Fig.  26.  Fig.  27a.  Fig.  27b. 

Fig.    20     L.    L.    first    M.    distal    root    all    absorbed    and    decayed    away;    copper    wire    imbedded 

into    soft    tissues. 

Fig.   27a — L.   U.    3rd   Molar   (man).     Steel  probe  outside  and  nerve   probe  in   root.      Patient  had 

several   very   severe   hemorrhages  after   the   extraction    had   been    unsuccessful,    and    I    was   called 

in   to   slop   it   in    the    middle    of   the   night    and    remove    the   tooth. 

Fig.  27I> — K.  U.  second  Bi.  (X-ray,  woman.)  Abscessed.  Gutta-percha  passed  through  on 
account  of  curve  in  root  and  wire  had  been  left  upon  the  split  root  till  I  extracted  it  two 

years  later. 

study  the  buccal  and  mesial  roots  of  lower  molars  and  upper  first  molars. 

1  he  coronal  pulp  cavity  is  usually  smaller  in  ratio  to  the  crown,  due  to 
the  age  of  the  tooth  and  concentric  growth  in  the  solid  part  of  the  tooth ! 

Those  interested  in  the  more  modern  methods  of  examining  dental  struc- 
tures should  follow  the  description  given  by  Dr.  Hermann  Prinz,  of 
Prof.  Werner  Spalteholz's  method*  in  the  Dental  CosmuS,  Vol.  LV,  1913, 
P-  374- 

In  our  daily  work  many  cases  present  in  which  abnormal  conditions 
lie  deep   seated,   even   beyond   the.  eye,   or    sense   of   touch,   varying   in 

*Ed.  M.   Nelson,  English  Mechanic,   December    1,    1916,    p.    370,    says:    "The 
method  is  not  due  to  him  but  an  earlier  worker." 

68 


their  responses  to  all  known  diagnostic  methods.  Even  the  patient  can- 
not locate  the  seat  of  pain,  and  we  must  allow  for  an  exaggeration  in 
symptoms.  The  valuable  adjuncts,  radiography  and  stereoscopic  pho- 
tography, must  never  be  allowed  to  lead  one  astray  by  the  false  images 
or  interpretations  (Fig.  24). 

The  statement  that  the  X-ray  proves  that  a  tooth 

Radioaraphs  ^las  been  filial  properly  or  not  is  open  to  question 

not  fllways  even  to-day.     We  must  not  forget  that  some  solu- 

Rcliabk.  tions  and  filling  materials  do  not  show  shadows  in 

all  parts  of  the  canals  by  this  method.  It  depends 
on  the  solidity  of  the  filling  cones  or  the  chloro-percha  or  agent  used 
and  if  metal  is  used  or  not.  Unless  a  sufficient  quantity  of  filling  ma- 
terial is  present  to  cast  a  shadow  it  is  usually  not  reproduced. 

The  amount  of  regenerated  tissue  in  the  diseased  area  after  inflam- 
mation and  abscesses  cannot  always  be  estimated,  as  the  connective 
tissue  takes  a  long  time  before  the  periosteum  and  bone  are  replaced  in  it, 
and  all  light  areas  around  the  roots  are  not  pus,  but  may  be  organizing 
tissue.  One  of  the  most  difficult  problems  I  find  is  to  judge  the  amount 
of  absorption  of  a  root  or  roots  and  the  possibility  that  the  canals  are 
open  at  the  apices  through  the  filling  being  resorbed,  as  in  the  case  of 
the  old  chloride  of  zinc  method,  or  even  the  more  recent  chloro-percha 
retraction  and  which  has  not  the  older  lasting  properties;  or  the  re- 
sorption  of  the  apex  by  the  formal  tricresol  and  other  irritant  treat- 
ments (Fig.  25). 

I  have  extracted  teeth  where  one  root  of  a  lower  molar  has  been  all 
resorbed,  leaving  the  fine  copper  or  chloro-percha  points  in  the  alveoli 
extending  from  the  coronal  portion  (see  Figs.  26  and  27).  When  in- 
flammation has  preceded  the  death  of  the  pulp  the  periosteum  becomes 
thickened,  and  also  the  bony  structure ;  the  cementum  nodular ;  this  con- 
dition should  be  allowed  for  in  the  saving  of  a  tooth  and  its  treatment. 

Remember,  a  partially  dead  pulp  will  respond  to 
Diagnostic  heat    and    cold    even   more  actively   than    a    normal 

methods.  tooth.     There  may  be  no  pain  on  cold  being  applied, 

but  the  pain  will  be  intensified  by  heat  applications 
and  is  a  very  important  point  in  a  discriminating  diagnosis.  An  electric 
light  passed  through  a  tooth  with  a  dead  pulp  gives  an  opaque  appear- 
ance when  a  live  pulp  gives  a  clear  image. 

Reflecting  light  from  a  mirror  outside  the  mouth  upon  a  mirror 
inside,  and  from  this  through  the  tooth,  is  nearly  as  good.  Teeth  of  the 
premolar  type,  as  well  as  of  the  lower  laterals,  often  present  faulty 
canals  and  are  sometimes  perforated  through  the  end  or  side.  In  such 
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cases  it  is  best  to  use  hand  drills  of  a  high  grade  for  a  certain  distance 
only,  and  then  explore  with  specially  made  piano  wire  points  filed  to  the 
varied  thicknesses.  If  the  canal  cannot  be  followed  easily,  insert  a  lead 
post  and  skiagraph  and  see  whether  we  are  in  the  right  path  or  dan- 
gerously near  the  apex  or  side.  I  frequently  meet  with  fractured  teeth 
of  the  anterior  set  which  are  very  thin  and  flattened.  These  have  been 
forced  open  with  large  drills  to  take  a  Davis  or  Logan  post,  whether 
the  size  of  the  tooth  permitted  or  not ! 


Fig.   28— R.   C.   girl,  aged   12— shows  curved   roots  and   the   reason   why   her   legulating   had   not 
been  successful  and  the  dangers  which  drilling  may  encounter   for  root   treatments.      Radiograph 

by  H.  L.  Lewis,  M.D. 

Teeth  with  roots  curved  from  the  normal  axis  must  be  considered 
and  not  posted  in  the  usual  manner  for  crowning  or  regulators  (Fig.  28). 
Crowning  children's  teeth  must  be  carefully  done,  in  view  of  embryonal 
bony  deposits  or  cell  inclusions  in  the  pulp  and  the  fact  that  the  roots 
are  not  yet  calcified  and  having  wide  and  soft  foramena. 

Here  presents  one  of  the  problems  of  modern  dentistry;  to  close 
these  canals  safely  and  yet  not  interfere  with  the  root  growth  (Figs. 
29  and  30).  Within  the  last  few  days  a  lady  about  forty  consulted  me 
at  the  request  of  her  dentist  in  regard  to  saving  a  left  lower  second 
molar  which  had  been  under  treatment  for  over  four  months.  Her  face 
had  been  swollen  and  all  the  cervical  glands  tender.  Every  time  the 
tooth  was  even  lightly  closed  it  became  very  sore  and  elevated.  1  ven- 
tured the  opinion  that  the  distal  root  was  at  fault  with  pericemental  in- 
fection around  the  third  molar,  not  the  second  molar  (Fig.  31).  When- 
ever an  abscess  forms  about  a  root  it  nearly  always  surrounds  the  apex 
of  the  root  and  destroys  the  periodontium,  thus  treatment  through  the 
canal  is  not  sufficient  and  an  alveolar  opening  may  be  necessary.  This 
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Fig.  29.  Fig.  30. 

Fig.   29 — Root   of  tooth   to  show  the  vascular  supply  and   periodontium  and   the  relation   to   the 

alveolus.     It   shows  how  easily  the  pulp  can  be   impaired  and   killed  and   necrosis  occur   by   the 

shutting  off  of  the  blood  supply.     Compare  Figs.  11,  SO  and  34. 

Fig.   30 — Variety   of  root   from   Fig.    4   with   calcified  pulp.      Compare   with   29. 


Fig.  31. 


Fig.  32. 


Fig.  33. 


Fig.    31 — Apical    granuloma — chronic    periodontitis   and    cementum    resorbed. 

Fig.   32 — Right   Lower   Molar.      Can   a   perfect   root   cleansing   and   filling   be    made    here   in    the 

medial   apex? 

Fig.  33 — Exotosis  with  calcareous  deposits   (serumnal). 

is  difficult  in  the  second  molar  region,  and  it  is  sometimes  best  to  force 
the  abscess  to  localize  and  cpen  it  under  nitrous  oxide. 

A  danger  presents  in  some  patients  of  lowered  resistance,  that  the 
pus  may  disseminate  too  freely,  and  so  the  operator  must  try  and  locate 
the  root  with  the  aid  cf  an  X-ray — measure  distances  and  trephine. 

Some  may  advise  immediate  root  filling  in  such  cases,  but  is  it  true 
surgery  to  do  so  in  the  presence  of  putrescence,  blind  abscess  and  septic 
infection,  possibly  of  the  streptococcal  type?  It  is  not  the  pulpal  cavity 
and  canals  only  we  must  clear  and  fill ;  we  should  disinfect  through  the 
dentinal  tubuli  into  the  enamel  and  pericementum.  Then  by  high  pre§- 
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Fig.   35. 

Fig.   34      Shows  difficulty   of   opening  the  terminal   canal   and   the   pulp   in  situ.      Section   of   tooth 
in    acute    pulpitis    and    peridontitis 

Fig.  35 — Pulp  with  hyperacmia — blood  vessels  and  their  corpuscles  in  situ,  the  blackened  nerve 
fibres  show  the  "Nodes  of  Ranvier"  (X)  very  well;  axis  cylinders,  and  their  close  union  with 
the  walls  of  blood  vessel? — "vaso-motor"  system  and  ease  by  which  stimuli  are  conveyed  to 

cause   pulp  irritation. 

sure  \ve  can  follow  with  our  final  bland  antiseptic,  which  carries  no 
questionable  microbes  or  chemical  irritation,  finish  our  fillings  by  Dr. 
J.  R.  Callahan's  successful  method  of  Root  Canal  Preparation  (ITEMS  OF 
INTEREST,  1915),  and  Use  of  Rosin  Solution  (Journal  of  the  Allied 
Dental  Societies,  N.  Y.,  March,  1914). 

Can  all  canals  in  the  teeth  be  filled?  (Fig.  32). 
Can  Jin  From    pathological    work    and    even    histological    I 

Canals  Be  should  doubt  it  in  the  present  state  of  our  knowl- 

Tilled?  edge.      1   do  not  believe   all   the   numerous   anasto- 

mosing canals  can  be  found  or  opened  by  any  method 
of  drilling.*     Swabbing  with  Talbot's  glycerol  Iodine  solution  is  better 

'The   Pathological    Findings  of  Some   Diseases  of   the   Teeth   and   Gums."— 
V.  A.  LATHAM,  />.  819,  Dental  Summary,  Nov.  1912. 

72 


Fig.  36. 

Fig.    36 — Odontoblasts.      Pulpitis   acuta,   vessels,    fibroblasts. 

Fig.     37 — Rhexis.       Extravasation     from     vessels,     oedema,     cell     proliferation,     early     pupitis     and 

thrombus. 

than  tincture  of  iodine  to  locate  openings.  The  packing  of  debris  is 
difficult  to  avoid  and  to  clean  out  in  some  of  these  cases  sufficiently  for 
any  broach  or  chemical  to  be  worked  in  to  open  them  thoroughly. 

Then  there  is  the  question  of  removal  of  the  coagulum  formed  by 
bacterial  and  pathological  conditions  which  has  furnished  an  obstruction 
in  some  cases  to  perfect  penetration  by  acids,  alkalies  or  other  reagents. 
If  this  can  be  accomplished,  then  antiseptics  (provided  they  do  not 
coagulate)  have  a  chance  to  flow  through  or  permit  osmotic  action.  The 
structure  of  cementum  and  adventitious  dentine  varies,  and  from  experi- 
ence with  microscopy  in  dental  study  offers  another  problem  to  secure 
penetration  at  the  root  apex  as  well  as  in  the  presence  of  "pulp"  nodules. 
Exostosis  follows  the  thickening  of  cementum  through  inflammation  of 
the  alveolar  dental  membrane  from  irritation  (Figs.  33  and  34),  be  it 
a  filling,  chemical,  or  bacterial  agents,  faulty  articulation,  etc.,  etc.  In 
all  cases,  hyperaemia  comes,  and  this  results  in  some  of  the  sequelae  of 
inflammation  and  cell  activity  (Figs.  35,  36,  37  and  38),  causing  numer- 
ical hyperplasia  and  so  raises  the  tooth. 
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Fig.    38— Pulpitis    acuta— cellular    proliferation    and    new    forming    vessels. 


Fig.   39.  Fig.   40. 

Fig.    39 — I'cridenlal    membrane.      Bone    resorption   with    osteoblasts   and    osteoclasts    in   the   tooth 

region    near    root.      Low    power. 

Fig.    40     1'eridtntal     membrane,     osteoblasts    and    osteoclasts    at    work — magnified     higher    than 

Fig.    39. 

From  pressure  we  may  have  two  changes — ab- 

CissiK  Changes         sorption,    through    cells    changing    their    character 

through  from  an  ordinary  nucleated  cell  to  that  of  a  cemento- 

Pressurc.  blast  or  giam  cell  having  absorptive  power  on  the 

ccmentum  at   its  contact  point    (Figs.   39  and  40). 

If  the  vascular  supply  recovers,  no  further  change  goes  on — but  let  the 


74 


irritation  keep  up,  and  the  giant-cells  continue  their  work  (Fig.  41). 
If  this  becomes  chronic,  then  the  cells  go  on  and  absorb  all  the  cementum 
and  pass  into  the  granular  layer  of  the  dentine  in  an  irregular  way  on 
account  of  the  varying  density  of  the  tissue  through  calcification  and 
the  penetration  of  the  cementoblasts  now  changing  into  cementoblasts 


Fig.    41- -Resorption    of    root    and    the    cementum    with    dentin    changed    caused    by     osteoclasts. 

and  so  depositing  cementum  into  the  spaces  previously  produced  by  the 
absorption.  This  can  be  told  by  the  larger  number  of  lacumre  and  canal- 
iculi.  If  the  tissue  develops  rapidly  the  number  is  large  and  they  anas- 
tomose with  the  canaliculi  of  the  surrounding  lacunae;  it  being  the 
opposite  if  deposition  has  been  slow.  If  a  chronic  abscess  is  near  or 
pressing  on  the  root  we  have  absorption  more  general  in  character  and 
covering  larger  space  than  we  find  iu  ostosis  (Figs.  43!)  and  430).  The 
canaliculi  of  the  lacunae  can  join  the  finer  branches  of  the  tubuli,  forming 
canals  from  the  cement  to  the  pulp  canal  even  to  the  pulp  itself.  Here 
the  dentin  changes,  odontoblasts  alter,  absence  of  the  processes  pass- 
ing to  the  dentin,  and  instead  we  get  the  oval-shaped  cell.  In  this  way 
the  transparent  zones  of  micro-sections  are  made  and  the  vascular  sup- 
ply is  restricted  and  finally  cut  off.  Giant  cells  develop  and  some  of  the 
canals  can  be  made  into  one  or  have  irregularities,  and  in  this  way 
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Fig.  42  43a  43b  43c 

pig     42 — Root    intraclironic    periodontitis  and    osteoclastic    action. 

Fig.    43— (a)    Abscess    and    foreign    body.      (b)    Calcified  pulp    with    granuloma.      (c)    Granuloma 

with   absorption   area.      Photographed   in  water  after   hardening. 


(- 

i  * 


Fig.  44  Mrs.  S.  ca'ie.  Patient  had  l>een  advised  to  have  Gasserian  ganglion  operation  as  a 
last  re-source.  Necrosis  of  alveolar  plate  into  nasal  cavity  of  R.  side;  excision  of  infra-orbital 
nerve.  X-ray  showed  no  pus  or  disease.  Teeth  have  been  hardened  10  per  cent,  formol  and 
photographed  under  water.  Largest  mass  was  on  the  R.  U.  cuspid  and  was  very  large  before 
shrinkage.  firamiloma  (cystic)  with  live  pulps. 


anomalous  openings  are  found  filled  with  debris.  Some  ask  how  can 
we  build  up  and  tear  down  with  the  same  type  of  cells?  It  depends  on 
the  calcification  going  on  and  the  chemical  nature  of  the  cell  just  a« 
when  the  osteoblasts  and  osteoclasts  act  in  bone  formation. 


Fig.   45 — Subacute  interstitial   neuritis    of   the   pulp   with   fibrosis  and   sclerosis. 


Upon  the  teeth  are  found  "root  cysts"  (granu- 
(iranulcma.  loma),   so-called   abscesses,   and   seen   on   extracted 

teeth  having  gangrenous  pulps.  Malassez  and  Kir- 
mission  found  them  on  wholly  intact  teeth,  possibly  due  to  trauma,  caus- 
ing a  haematogenous  condition.  (Fig.  44,  Case  Mrs.  S.) 

Grawitz  regards  them  as  the  end  product  of  a  purulent  abscess  in 
the  granuloona.    Partsch,  inflammatory  new  formations,  and  with  Romer 
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and  Malasscz,  pcridental  epithelial  remnants;  Perthes  finds  persisting 
epithelial  structures.  1  find  some  of  them  to  show  fibrous  tissue,  and  in 
a  greater  proportion  according  to  the  variety  of  irritation  as  when  pro- 
duced by  a  high  filling. 

There  being  a  difference  of  opinion  as  regards  the  vitality  of  cystic 
teeth,  every  operator  must  consider  the  special  case  to  be  treated.     Try 


Fig.   46     Fibroid   pulpitis   or   cirrhosis — producing   atrophy   with    pulp   stone — note   the   "infolding' 
near    the    stone.      Stone    in    end. 


out  what  pulps  should  be  saved  and  which  destroyed.  Where  cutting 
the  dentin  creates  sensitiveness  and  it  passes  away  in  a  couple  of  minutes 
at  most,  such  pulps  can  be  saved  if  with  this  symptom  percussion  pro- 
duces (a)  no  pain,  (b)  a  disagreeable  sensation,  (c)  no  sensation  com- 
pared to  a  normal  tooth,  or  (d)  a  slightly  stinging  pain;  then  we  have 
an  intact  pulp,  or  simple  acute  pulpitis.  But  if  chronic  pulpitis,  partial 
or  total  purulent  pulpitis,  or  painful  percussion  is  found,  take  out  the 
pulp  (Pincemaille — L'Odontologie,  Paris,  October,  1910).  (Figs.  45 
and  46.)  There  is  no  one  rule  by  which  pulp  conditions  can  be  known 
or  their  treatment  be  successful!  Everyone  should  learn  a  careful  his- 
tory of  the  tooth,  and  it  is  well  to  consider  the  nine  points  given  by  Mr. 
Hopewcll-Smith  in  the  December  number  of  Dental  Cosmos  for  1909. 
As  illustrating  a  few  pathological  findings  in  pulp  canals,  these  photo- 
micrographs furnish  considerable  problems  for  reflection  as  to  histology, 
pathology,  etiology,  symptomology,  diagnosis  and  treatment.  The  sub- 
ject cannot  be  so  easily  dismissed,  and  it  is  hoped  better  scientific  rea- 
soning will  be  done  in  the  chemical  side  as  to  the  danger  of  escharotic 
and  violent  irritants  being  forced  through  and  causing  so  many  types  of 
granulomata,  absorption  of  the  apices,  the  false  reports  of  abscesses  on 
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roots  which  are  areas  of  regeneration  of  tissue,  and  not  pus,  and  so 
opening  and  extracting  teeth  which  are  by  no  means  the  sole  or  con- 
tributary  systemic  etiologic  factor,  and  so  many  unknown  causes  of 
disease  like  arthritic  endocarditis,  biliary  and  ailmentary  infections,  etc. 

That  the  canals  of  every  tooth  can  be  opened  is 

Conclusions.  as  yet  doubtful;  that  roots  can  be  filled  in  all  cases 

is  open  to  question ;  that  our  pathologic  work  is  still 
needing  more  study ;  that  the  etiology  of  disease  of  the  oral  cavity  opens 
up  wide  and  varied  lines  of  thought  due  to  anomalies  in  the  histology 
and  pathology  of  the  tooth  and  its  pulp  cannot  be  denied.  Use  caution 
in  interpreting  X-ray  films,  bridging,  crowning  and  violent  treatments, 
and. do  all  possible  to  urge  on  some  method  of  marking  in  the  schools  to 
encourage  oral  hygiene  as  well  as  in  the  home. 
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H  Study  on  the  minute  Structures  of  Human  Dentine,  Especially  on 
the  Relation  Between  the  Dentinal  fibrils  and  tubules. 


By  DR.  KANAVE  HANAZAWA,  Histological  Laboratory,  Tokyo  Dental  College. 


Kolliker  (i)   in   1852,  discovered  the  possibility 

Dteraturc.  of  the  isolation  of  the  dentinal  tubules  by  means  of 

chemical  process,  while  in  1856,  Tomes  (2)  could 
isolate  the  dentinal  fibrils  by  mechanical  means. 

In  1863,  Neumann  (3)  published  his  opinion,  in  which  he  stated 
that  the  dentinal  tubules  have  walls  or  dentinal  sheaths,  which  have 
strong  resistance  against  chemical  reagents ;  and  they  contain  dentinal 
fibrils,  or  the  processes  of  the  odontoblasts.  These  sheaths  are  of  similar 
material  to  the  calcified  ground  substance ;  and  they  are  readily  isolated 
by  the  action  of  acid  or  alkali.  This  opinion  seems  to  have  been  accepted 
by  most  scholars  in  general  since  then  ;  furthermore,  that  which  is  described 
on  this  matter  in  the  text  books  of  the  present  day  for  the  most  part  comes 
from  the  aforesaid  work  of  Neumann. 

In  1899,  Oskar  Romer  (4)  brought  forth  the  result  of  his  study 
thus :  The  dentinal  fibrils  which  are  the  processes  of  the  odontoblasts 
are  not  solid,  but  tubular  in  shape,  or  they  form  the  dentinal  tubules,  as 
they  are  called.  In  other  words,  the  dentinal  fibrils  and  the  dentinal 
tubules  are  the  same  things ;  they  are  capable  of  isolation  by  the  action 
of  acid  or  alkali.  These  tubular  dentinal  fibrils  are  surrounded  with 
slightly  calcified  ring-appearing  ground  substance.  In  1909,  again  Romer 
expressed  the  same  opinion  in  the,  "Text  cur  Atlas  dcr  Zahnpnlpa  nebcst 
Beitragen  zur  normalcn  Anatomic  von  Zahnbcin  nnd  Pulpa  bcim 
Menschen." 

In  the  year  1901,  Walkhoff  (5)  insisted  "The  dentinal  tubules  which 


(1).     Kolliker,  A.,  Mikroskopische  Anatomic  Bd.  II,  I,  Abteil.,  Leipzig. 
(2).     John  Tomes,  On  the  Presence  of  Fibrils  of  Soft  Tissue  in  the  Dentinal 
Tubes,   Philosophical  Transaction,   London. 

(3).     Neumann,   E.,    Ein    Beitrag   zur    Kentniss    des    uorrnalen    Zahnbein    und 
Knochen  Gewebes,  Leipzig. 

(4).    Oskar   Romer,   Zahnhistologische   Studic.     Die   Kollikerschen   Zahnbein- 
rohrchen  und  Tomesschen  Farsern. 

(5).    Otto  Walkhoff,  Die  normale  Histolegie  Menschlicher  Zahn,  Freiburg. 

80 


permeate  the  ground  substance,  possess  dentinal  sheaths  of  somewhat 
thick  layers  and  contain  the  fibrils  inside.  Besides  the  dentinal  sheaths 
have  bordering  layers  toward  the  ground  substance."  He  repeated  the 
same  opinion,  in  1914,  in  the  "Neber  der  feineren  Bander  Dentin- 
kanalchen."  (6.) 
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Fig.  1.     Scheme   to   show   the    structure   of   dentinal    tubules    in   longitudinal    section. 
(After   Kantorowicz.) 

On  the  other  hand,  Fleischmann  expressed  the  same  opinion  as  that 
of  Neumann  in  1905  (7.)  He  held  that  the  dentinal  tubules  are  small 
tubular  structures  penetrating  the  ground  substance  of  dentin,  the  walls 
of  which  are  formed  of  the  same  calcified  substance,  or  Neumann's 
sheaths,  as  the  ground  substance  is.  Inside  the  tubules,  there  are  solid 
fibrils  or  the  processes  of  the  odontoblasts.  The  sheaths  have  strong- 
resistance  to  acid  and  alkali,  so  that  they  may  be  readily  isolated.  Again 
he  argued  the  same  opinion  in  the  "Histologie  und  Histogenese"  (8.) 

The  writer  wishes  to  comment  upon  the  differences  among  the 
opinions  of  Romer,  Walkhoff,  Fleischmann  by  applying  two  schemes  in 
Kantorowicz's  work  (9)  to  save  him  from  entering  into  further  explana- 
tions. 

In  Fig.  I,  Part  I,  is  of  the  process  of  the  odontoblasts  or  dentinal 
fibril,  to  which  the  three  scholars  make  no  objection.  But  Romer  con- 
sidered it  is  tubular  and  admits  liquid ;  Walkhoff  thought  it  is  simply 
of  solid  and  fibrillar  substance  ;  and  Fleischmann  believed  it  to  be  a  fibril 
which  has  been  contracted  due  to  reagents. 


(6).     Otto  Walkhoff,  Vierteljahrsschrift  fiir  Zahnheilkunde,  Heft  1. 

(7).  Fleischmann,  Ueber  Bau  und  Inhalt  der  Dentinkanalchen,  Archiv  fiir 
Mikroscopische  Anatomic  und  Entwicklungsgeschichte.  Bd  66. 

(8).     Fleischmann,  Ergebnisse  der  gesamten  Zahnheilkunde,  Heft  1. 

(9).  Kantorowicz,  Deutsche  Zahnheilkunde  in  Vortragen,  Heft  21,  Seite  43, 
1911. 
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In  Part  Tl,  Romer  regards  this  part  as  a  portion  of  slightly  calcified 
ground  substance,  and  insisted  this  should  be  compared  to  the  dentinogenic 
zone.  Walkhoff  called  this  part  the  "Dentinal  Sheath"  and  regarded  the 
sheath  as  that  which  has  been  derived  from  the  transformation  of  the 
fibril,  and  it  is  easily  isolated  by  chemical  or  mechanical  means.  But 


Romer . 


Walkhoff .  Fie  is  chmann , 

Interpretation  Intra  vitam. 
on  prep. 


(3)  Ground  substance 

(2)  Tomes*  fibril  and 

Neumann* s  sheath. 

(l)  Imperfectly  calcified 
Ground  substance. 


7  ?    ?   f   /* 

(9)  Neumann* s  sheath 

(10)  Unconcentrated 
Tomee'  fibril. 
(8)  Tomes*  fibril. 


(7)  Interspace. 
(6)  Tomes*  fibril, 
(5)  Neumann *s  sheath. 

(4)  Bordering  layer 
of  sheath. 

Fig.  2.     Scheme    to    show    the    structure    of    dcntinal    tubules    in    transverse    section. 

Fleischmann  argued  against  this  view  on  the  ground  that  this  part  is  an 
interstice,  which  has  been  caused  by  the  contraction  of  the  dentinal  fibril 
and  decidedly  asserted  that  it  is  not  of  original  existence. 

Regarding  Part  III,  Romer  denied  the  existence  of  this  layer,  while 
Walkhoff  termed  that  part  the  bordering  layers  of  the  dentinal  sheath, 
and  considered  it  weak  in  resistance  to  acid  or  alkali.  Fleischmann  called 
the  layer  the  dentinal  sheath,  which  he  believed  can  be  isolated  by 
chemical  or  mechanical  methods. 

The  writer  will  now  criticize  these  several  opinions  of  the  pre- 
ceding scientists  and  introduce  his  own  views.  , 


•bscrpation  on  the  Decalcified  and  Stained  Preparations. 

If  a  newly  extracted  sound  tooth  be  submitted  to  be  fixed  and  de- 
calcified, and  made  into  longitudinal  or  transverse  sections  of  less  than 
seven  microns  at  least,  stained  more  than  six  hours  with  Delafield's 
haematoxylene,  mounted  in  balsam,  and  then  examined  with  the  micro- 
scope, we  can  observe  the  section  as  seen  in  Figs.  3  and  4. 


Fig.    3.      Longitudinal    section    of    clentin,    Delafield's    hoematoxylene    staining.       Magnified    1800. 

(a)    Transparent    layer    between    dentinal    fibril    and    tubule,     (b)     Dentinal    fibril,     (c)     Contour 

layer  of  dentinal   fibril,    (d)    Wall   of  dentinal   tubule,    (e)    Ground   substance. 

As  you  see,  the  dentinal  fibrils  possess  contour  layers  which  stain 
deeply  with  haematoxylene,  as  Rcmer  demonstrated ;  therefore,  we  can 
observe  ringssin  transverse  section  (Fig.  4,  C)  and  in  the  longitudinal 
sections  two  paralleled  lines  (Fig.  3,  C  and  C).  Sometimes,  the  fibrils, 
as  in  Fig.  5,  stain  so  deeply  that  they  look  like  solid  substance,  as  Fleisch- 
nian  considered.  This  fact  seems  to  the  writer  to  show  that  he  was 
misled  by  the  phenomenon  that  the  whole  superficial  surface  of  the  fibrils, 
which  took  too  much  pigment  itself  in  some  cases.  This  fact 
is  confirmed  by  Fig.  6. 

Whenever  the  writer  makes  sections  embedded  with  celloidin  of  the 
pulps  extracted  from  the  pulp  cavities  and  examines  the  transversely  or 
obliquely  cut  processes  of  the  odontoblasts  in  the  sections,  he  always 
observes  that  they  have  an  appearance  just  like  rings.  Furthermore, 
the  writer  observes  in  the  preparations  stained  with  haematoxylene  of 
odontoblasts  taken  from  the  interior  wall  of  pulp  cavities,  layers  some- 
what like  the  membrane  of  cells  which  develop  into  the  periphery  of 
the  dentinal  fibrils.  These  facts  convince  us  that  the  view  that  the 
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fibrils  are  homogeneous  (which  was  maintained  by  Fleischmann  and 
many  others)  is  not  satisfactory.  But  the  writer  does  not  coincide  with 
Homer  at  all  in  the  opinion  that  the  dentinal  tubules  are  tubular  and 
admit  lymph.  If  the  contour  layers  of  the  dentinal  fibrils  be  the  transi- 


Fig.  4.     Transverse  section  of  dentin.     Delafield's  haematoxylene  and  eosin  staining. 

Magnified    1800. 

(a)    Transparent    layer    between    dentinal    fibril    and    tubule,    (b)     Dentinal    fibril,    (c)    Contour 
layer   of  dentinal   fibril,    (d)    Wall   of  dentinal   tubule,    (e)    Ground   substance. 

tive  part  of  the  membrane  of  the  odontoblasts,  as  lie  believed,  the  con- 
tents of  them  (Figs.  3  and  4  b)  ought  not  to  be  lymph  but  rather  the 
protoplasm  of  the  cells. 

The  part  "d"  in  Figs.  3  and  4  is  a  layer  termed  the  "Dentinal 
Sheath"  by  Fleischmann  and  Kantorowicz,  and  explained  as  the  border- 
ing layer  to  the  ground  substance  by  Walkhoff.  Romer,  though  he  does 
not  make  any  explanation  of  this  in  his  work,  will  not  perhaps 
deny  the  existence  of  the  layer  in  question  to-day.  For  when  the  writer 
was  spending  some  time  in  this  research  in  Romer's  laboratory,  he  could 
get  his  acknowledgement  by  showing  him  the  preparations  deeply  stained 
with  haematoxylene  which  demonstrate  vividly  the  existence  of  the  layer. 

On  examining  this  layer  in  well  stained  preparations  (Figs.  5  and 
6),  we  may  find  many  tubular  branches  given  off  through  the  ground 
substance  from  the  outer  portion  of  the  layer  which  anastomose  with 
those  of  neighboring  tubules.  At  the  same  time,  we  may  also  observe, 
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as  in  Fig's.  /,  8,  9,  that  the  dentinal  fibrils  give  off  fine  branches  from 
their  outer  border  and  permeate  the  small  branches  above  alluded  to.  If 
the  view  that  the  dentinal  fibrils  lie  in  the  dentinal  tubules  is  right  (the 
layer  in  question,  is  similar  to  the  dentinal  fibril  in  shape  and  in  the  wav 


Fig.    5.      Longitudinal    section    of    dentin,    Delafield's    hacmatoxylcne    staining.       Magnified    1050. 


of  spreading  forth  in  branches)  no  objection  should  be  raised  to  the  con- 
clusion that  it  is  the  wall  of  the  dentinal  tubule,  nor  to  its  nomenclature 
as  the  "Dentinal  Tubules."  In  this  respect,  the  writer  coincides  with 
Fleischmann  and  Kantorowicz. 

But  we  still  have  an  important  question  to  clear  up  ;  whether  this 
layer  is  composed  of  the  so-called  "Dentinal  Sheaths"  or  "Neumann's 
Sheaths,"  strongly  resistant  to  chemical  agents,  as  has  been  believed  by 
many  scholars  since  Neumann's  demonstration.  The  writer  will 
treat  this  problem  in  another  chapter,  and  here  the  writer  will  describe 
the  comparatively  transparent  layers  which  intervene  between  the  walls 
of  the  dentinal  tubules  and  the  dentinal  fibrils. 

The  transparent  layer  which  is  seen  in  Figs.  3  and  4,  is  looked  upon 
by  Fleischmann  as  the  interstices  due  to  the  contraction  of  the  dentinal 
fibrils  as  already  mentioned ;  and  by  Walkhoff  it  is  described  to  be  the 
dentinal  sheaths  composed  of  peculiar  substance  and  he  said  that  they 
may  be  readily  isolated  by  chemical  agents.  And  Romer  explained  it  as 
a  slightly  calcified  ground  substance.  Tn  deeply  stained  sections,  the 
layers  present  sometimes  a  pink  tint  by  eosin  or  acid-fuchsin  and  very 
often  a  light  color  and  form  granular  precipitate  (Fig.  4).  From  this 
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fact,  we  may  conclude  that  the  layer  in  question  is  not  a  simple  inter- 
stice. 

On  the  other  hand,  however,  we  ohserve  very  often  that  there  never 
are  present  any  layers  between  the  two,  as  the  dentinal  fibrils  have  posi- 


Fig.  6.  Longitudinal  section  of  dentin,  Itelafield's  haeinatoxylene  staining.  Magnified  1800. 
(a)  Deeply  stained  portion  of  dentinal  fibril,  (b)  Slightly  stained  portion  of  dentinal  fibril, 
(c)  Deeply  stained  wall  of  dentinal  tubule,  (d)  Branch  of  dentinal  tubule,  (e)  Ground  substance. 

lively  filled  up  the  tubules;  and  besides  in  other  cases  the  dentinal  fibril 
would  fill  up  some  part  of  the  tubules  and  sometimes  not.  Consequently, 
the  writer  can  not  infer  that  the  layer  exists  originally. 

If  the  above  mentioned  fact  is  true,  then  we  should  have  the  fol- 
lowing questions  to  clear  up :  how  this  layer  has  come  about  and  why 
this  layer  is  stained  in  some  cases  and  not  in  others.  To  solve  these 
problems,  the  writer  wishes  to  present  the  results  of  his  observation  on 
the  ground  sections  and  study  their  relation  to  the  decalcified  sections. 


Observation  on  the  Ground  Section*  ana  their  Relation  to  the  Decalcified  Sections. 

When  we  make  extremely  thin  longitudinal  sections  of  dentin  and 
examine  them  with  a  small  diaphragm,  we  will  find  there  are  in  the. 
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ground  substance  fibrous-appearing  material  which  runs  longitudinally; 
and  in  the  borderland  of  which  we  also  observe  white  layers  which  re- 
fract light  (Fig.  n).  In  the  case  of  the  transverse  ground  preparation, 
we  can  see,  as  in  Fig.  12,  that  there  are  up-heaved  thick  contour  layers 


Fig.  7.  Transverse  ground  section  of  dentin,  impregnated  with  nitrate  of  silver  and  decalcified 
in  ten  per  cent,  solution  of  hydrochloric  acid,  and  then  stained  with  haematoxylene.  The 
dentinal  fibrils  and  their  branches  present  a  dark  tint  and  the  walls  of  dentinal  tubules  a 

purple  color.      Magnified    1050. 

(a)    The  dentinal   tubules   with   dentinal  fibrils   having  fallen  off,    (b)    The   dentinal   fibrils   which 
present  a  dark   tint  as   silver-salt   precipitate,    (c)    The   branch   of   dental    fibril. 


on  the  border  of  the  transverse  surface  of  the  fibrous-appearing  ma- 
terials, and  the  layers  refract  light,  just  as  in  the  case  of  the  longitudinal 
sections.  It  is  yet  an  undecidable  problem  whether  the  layer  is  structural 
or  not,  and  whether  it  may  be  compared  to  the  transparent  layer  which 
intervenes  between  the  dentinal  fibrils  and  the  walls  of  the  dentinal 
tubules  as  in  the  decalcified  and  stained  preparations.  The  writer  is  at 
present  of  the  opinion  that  the  greater  part  of  this 4 layer  is  only  a  visual 
image,  brought  out  by  refraction  of  light,  as  Ebner,  Fleischmann,  and 
Walkhoff  believed.  If  you  examine  minutely  this  layer,  by  handling  the 
fine  adjustment  of  the  microscope,  you  will  have  an  exact  understanding 
of  our  opinion,  with  which  you  will  possibly  agree.  It  is  desirable  to 
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Fig.   8.      Longitudinal   ground   section   of   dentin,   impregnated   with    nitrate   of   silver   and   decal- 
cified   in     hydrochloric    acid,     and     then     submitted     to    the     double     staining    of     haematoxylene. 

Magnified   1050. 

(a)    Wall    of   dentinal    tubule    which    was    stained    with    haematoxylene,    (b)    The    dentinal    fibril 

presents  a  dark   tint  due  to   the   precipitation   of   silver-salt.      Special   attention    is   called   to   the 

branches  distinctly   given   off   from  it. 


Fig.  ».     Lonnitudinal    s.-ction    of    dentin    stai.u-.l    by    IVlnfield's    h;i>matoxylene.      Magnified    1050. 
(a)   Dentinal  fibril,  along  both  sides  of  which  branches  are  to  be  seen. 


ss 


Fig.    10.      Longitudinal    section    of    dentin,    haematoxylene    staining.      Magnified    1050. 

(a)    The    portion    where    dentinal    fibrils    have    not    filled    up    the    dentinal    tubules,    or    the    trans- 
parent   layer    which    intervenes    between    the    two,     (b)    The    portion    where    it    is    supposed    that 
the    dentinal    fibrils   have    filled    up    the    tubules,    so    that    there    is    demonstrated    no    transparent 
layer  between  the  two,    (c)    The  portion  where  the  dentinal  fibril  has  filled  the  tubule. 


Fig.    11.      Longitudinal   ground   section   of   dentin,    not   stained.      Magnified    1050. 


stain  ground  sections  with  hrematoxylene  as  in  the  case  of  decalcified 
sections,  and  make  a  comparative  study  on  both.  Haematoxylene  is  apt, 
however,  to  precipitate  on  ground  sections  and  fails  always  to  attain 
the  results  of  perfect  pigmentation.  Fuchsin  does  not  have  this  defect 


Fig.    12.      Transverse   ground    section   of   dentin,    fuchsin   staining.      Magnified   1050. 

which  haematoxylene  possesses,  because  when  the  decalcified  sections 
are  allowed  to  stain  with  fuchsin,  we  find  always  that  the  result  by  the 
latter  is  quite  as  good  as  when  we  use  haematoxylene  and  further  we  find 
another  advantage  in  fuchsin  of  being  also  applicable  to  ground  sections. 
When  we  stain  the  ground  sections,  the  fibrillar  substance  will  present 
a  crimson  tint,  and  branches  which  start  from  the  outer  portion  of  the 
substance  may  be  distinctly  perceived.  In  what  relation  will  be  the 
crimson  fibrillar  substance  to  the  dentinal  fibrils  and  tubules  in  the 
decalcified  stained  sections?  In  order  to  solve  the  question,  the  writer 
has  made  a  preparation  for  this  purpose  by  means  of  a  specially  de- 
signed method. 

The  writer  ground  down  a  fresh  tooth  to  a  section  of  about  one 
or  two  mm.  in  thickness,  and  put  it  in  a  test  tube  in  which  Ziehl's 
carbol-fuchsin  or  concentrated  fuchsin  solution  was  charged  (alcohol 
solution  is  also  available)  and  wanned  and  stained  it  for  one  or  two 
hours  in  a  water  bath.  Whereupon  again  we  rubbed  down  the  sections 
on  the  grinder  at  lx>th  sides  to  render  them  extremely  thin;  during  the 
time  water  was  being  poured  continuously ;  and  afterwards  it  was  cleaned 
in  water  and  dried  by  means  of  blotting  paper.  Then  the  section  was 
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held  with  forceps  and  coated  with  paraffin  on  its  half  side,  then  dipped 
into  five  per  cent,  solution  of  nitric  acid,  so  that  the  other  half  might  be 
decalcified  in  it  for  five  minutes.  This  decalcified  section  was  cleaned 
in  water,  stained  with  hsematoxylene  or  diluted  fuchsin,  and  when  the 


Fig.   13.      Longitudinal   ground   section   of   dentin,    fuchsin   staining.      Magnified    1050.     The   upper 
half    shows    the    area    unaffected    by    acid    action.      The    lower    half    shows    the    area    affected    by 

acid    action. 

(a)     Dentinal     fibril,     (b)     The     wall     of    dentinal     tubule    distinctly     stained     with     fuchsin     and 
dentinal   fibril   fallen   out,    (c)    The   dentinal  fibril   runs   off   from   the   tubule   and   describes  curves. 


dehydration  in  alcohol  has  comp'eted,  paraffin  was  dissolved  off  by 
dipping  and  warming  in  xylol.  The  section  was  imbedded  in  balsam. 
By  these  means,  we  can  obtain  a  specimen  which  would  show  clearly 
the  close  relation  between  the  ground  section  and  the  decalcified  one. 

The  13-16  specimens  have  been  made  up  by  these  methods;  they 
show  quite  distinctly  the  difference  between  the  two  halves,  namely,  the 
portion  affected  by  acid  action,  and  that  absolutely  unaffected.  From 
these  specimens,  the  writer  learned  the  following  facts,  i.  e. : 

1.  The  fibrillar-appearing  substance  in  the  ground  section  is  same 
as  the  dentinal  fibrils  in  decalcified  sections. 

2.  The  walls  of  the  dentinal  tubules  which  are  in  obscurity  in  the 


ground  sections  arc  stained  and  present  quite  distinctly  in  the 
decalcified  preparations. 

On  the  action  of  acid,  a  distinctly  transparent  layer  makes  its 
appearance  in  the  surrounding  part  of  fibrils. 


Fig.     14.       Longitudinal    ground    section     of    dentin,     fuchsin     staining.       Magnified     1050.       The 

upper   half  shows  the  area  unaffected   by   acid  action.     The   lower  half   shows  decalcified   portion. 

(a)    Dentinal    fibril,    (b)    Dentinal    tubule   contains   dentinal    fibril.      The   wall    stains    clearly    with 

fuchsin,    and    besides    the    branches    are    perceptible. 


4- 


5- 


6. 


The   dentinal    fibril    shows    little   change    in    size    in    either    the 

ground  sections  or  decalcified  ones. 

The    ground     substance,     in     the     ground     sections,     does    not 

stain  with  fuchsin,  but  stains  crimson  easily  with  the  same  after 

treatment    with    the    acid,    while    the    pigmentation    of    dentinal 

fibrils  is  unchanged  in  either  case. 

When  the  transparent  layer  around  the  dentinal  fibrils,  which  is 

considered  as  interspace  of  dentinal  tubules  by  Fleischmann,  is 

caused  by  the  action  of  acid,  the  dentinal   fibrils  become  very 

often  detached  freely  from  the  dentinal  tubules,  and  the  shape 

and  the  condition  of  processes  become  irregular.     Furthermore, 

as  the  dentinal  fibrils  fall  off,  the  hollowness  of  the  tubules  is 

caused  (Figs.  i6C  and  i3T>). 

The  up-heaved  contour  layers  in  the  ground  sections  which  the 


writer  has  explained  as  a  visual  image  for  the  most  part, 
seem  to  be  identical  with  the  transparent  layers  which  present 
surrounding  the  dentinal  fibrils  in  the  decalcified  sections  (Fig. 
16).  The  transparent  layer  becomes,  however,  on  the  action  of 


Fig.     15.       Transverse     ground     section     of     dentin,     fuchsin     staining.       Magnified     1060.       The 
upper    half    shows    the    area    unaffected    by    acid    action.       The    lower    half    shows    the    stained 

area   in    the    ground    substance   affected    by    the   action    of   acid. 

(a)     Dentinal     fibril,     (b)     Dentinal     tubules     contain     dentinal     fibrils,     (c)     Ground     substance 

crimson    stained    by    fuchsin. 

acid,   irregular  and   more  enlarged   rather  than   resembling   up- 
heaved contour  layer   (Fig.   17). 

8.  According  to  Fleischmaun  and  many  other  scholars,  the  trans- 
parent layer  (Fig.  i,  Part  II)  which  is  demonstrated  between  the 
dentinal  fibrils  and  the  so-called  dentinal   sheaths,  is  the  inter- 
space  which    has    been    treated    due    to   the   contraction    of    tne 
dentinal  fibrils.      Hut  this  assumption  is  utterly  wrong,  because 
the  dentinal  fibrils   never  contract   in   reality,   but   the   so-called 
walls  of  the  dentinal  tubules  become  extended  by  the  action  of 
acid  to  form  this  layer  in  question. 

9.  The  phenomenon  that  the  transparent  layers  between  the  dentinal 
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Fig.    16.       Transverse    ground    section    of    dentin,     fuchsin     staining.       Magnified     1050.      The 
upper  half  shows  the  area  unaffected   by   acid  action.     The   lower   half  shows  the   area  affected 

by    acid    action. 

(a)    Dentinal    fibril    surrounded  'by    the    contour    layer    which    appears    upheaved,    (b)    Dentinal 
fibril,    around    which    dentinal    tubule    is    seen,    (c)    Dentinal    tubule,    from    which    dentinal    fibril 

has    fallen    off. 


Fig.    17.      Transverse    ground    section    of    dentin,     fuchsin     staining.       Magnified     1800.       The 

upper   half   is   not   affected   by   the   action    of   acid.      The   lower   half    has   sustained   acid    action, 

and    the    ground    substance    is    stained    crimson. 
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fibrils  and  the  walls  of  the  dentinal  tubules  in  the  sections  are 
frequently  stained  and  present  a  granular  appearance  is  supposed 
to  be  caused  by  the  fact  that  a  portion  of  the  organic  matter  re- 
mains behind  and  fine  branches  of  dentinal  fibrils  lie  there. 


Fig.   18.      Longitudinal   ground  section   of   dentin,   injected   with   China   ink,    decalcified   in   nitric 

acid,    imbedded   with   celloidin,    hsematoxylene    staining.      Magnified    ab.    1500. 

(a)  Area  presents  a  black  tint  due  to  the  deposit  of  China  ink  surrounding  the  dentinal 
fibril,  (b)  Area  surrounding  the  dentinal  fibril;  China  ink  hardly  adheres,  (c)  Ground  sub- 
stance, (d)  Wall  of  the  dentinal  tubule,  stained  with  ha;matoxylene,  (e)  An  interstice  newly 

formed    by    the    action    of    acid. 

Observation  on  the  Injection  Preparation  of  Dentinal. 

The  writer  observed  from  the  joint  preparation  of  ground  and  de- 
calcified sections  the  fact  that  the  dentinal  tubules  would  expand  ex- 
tremely by  the  action  of  acid.  And  then  what  will  be  the  real  character 
of  the  dentinal  tubule  itself?  In  other  words,  will  it  be  true,  as  Romer 
believes,  that  nutritious  fluids  are  conveyed  only  by  the  medium  of  the 
dentinal  fibrils?  Otherwise,  are  there  any  interstices  between  dentinal 
fibrils  and  tubules  through  which  the  fluid  may  lie  transferred?  In  order  to 
give  a  clear  answer  to  these  problems,  the  writer  chose  the  method  of  ink 
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injection  into  dentin  under  the  following  process,  by  which  he  has  been 
able  to  prepare  many  interesting  specimens. 

The  writer  took  first  a  freshly  extracted  tootli  and  exposed  a  part  of 
dentin  by  removing  the  enamel  of  the  crown,  and  then  cut  off  a  portion  of 
the  root ;  widened  the  root  canal  with  a  bur,  extracted  the  pulp,  and  after- 
ward washed  the  pulp  cavity  thoroughly ;  dried  it,  and  poured  in  filtered 
china  ink  which  had  been  mixed  with  a  little  quantity  of  gelatine,  and 


Fig.    19.      After   John   Tomes.      A   section    from   the   crown    of    the    tooth    of   an   adult,    made    in 

a   plane   with   the   direction    of   the   dentinal    tubes,    and    afterwards  decalcified    and    then    torn    in 

a    line    transverse    to    the    direction    of    the    tubes. 

(Tomes'*    Dental    Surgery,    1852,    page    328.) 

afterwards  fixed  the  whole  tooth  into  thick  walled  stout  rubber  tubing, 
which  again  was  covered  with  a  metal  tubing.  This  rubber  tubing,  is 
connected  with  an  air  pump  which  exerted  a  pressure  of  about  ten  at- 
mospheres. If  we  examine  the  tooth  section  which  was  ground  after  the 
completion  of  the  china  ink  injection,  we  observe  the  principal  path  of 
the  china  ink  is  traced  as  it  has  run  along  the  exterior  portion  of  dentinal 
fibrils,  around  which  it  adheres  unevenly  in  deposition  with  granular 
appearance.  In  the  sufficiently  ink-injected  portion,  we  would  see  simply 
black  fibrillar  substance  clustered  together.  But  if  we  take  further  pro- 
cedure so  as  to  decalcify  the  ground  sections  in  the  acid,  and  stain  them 
with  haematoxylene  or  fuchsin  (as  in  Fig.  18)  we  can  observe  fresh 
appearance  of  a  transparent  layer  around  the  fibrillar  substance,  and  again 
near  the  ground  substance  we  see  a  layer  deeply  stained  with  haematoxylene 
and  fuchsin.  These  appearances  are  identical  with  those  of  decalcified 
and  stained  parts;  namely,  the  black-stained  part  is  the  dentinal  fibrils 
around  which  is  deposited  the  china  ink.  The  stained  layer  close  by  the 
ground  substance  is  believed  to  be  the  walls  of  dentinal  tubules.  And  if 
the  space  between  the  dentinal  fibrils  and  tubules  be  the  originally  ex- 
isting interspace,  we  should  observe  this  part  being  filled  up  with  china 
ink  at  least.  But  the  fact  is  completely  opposite  to  this  supposition.  So 
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that  we  should   conclude  that  the   transparent  layer  has   been   created 
merely  by  the  action  of  acid. 

Ob«  rvition  on  tht  mechanically  Isolated  Preparations. 

If  a  fresh  and  sound  tooth  be  allowed  to  decalcify  in  an  acid  like 
nitric  acid;  cut  in  longitudinal  sections,  and  torn  with  two  needles  at  right 


Fig.    20.      Longitudinal    section    of    dentin.      Magnified    1050. 

(a)    Deeply    stained    wall    of    dentinal    tubule    by    haematoxylene,    (b)    Dentinal    fibril    projecting 

from    dentinal    tubule. 


angles  to  the  direction  of  the  dentinal  tubules,  one  would  observe  many 
projecting  pieces  of  fibrillar  substance  at  the  fractured  edge.  This  fact 
was  discovered  first  by  Tomes,  in  1892,  and  he  explained  that  they  are 
dentinal  fibrils,  or  processes  of  odontoblasts  (Fig.  19).  But  Walkhoff 
(10)  Boll  (n)  and  Fleischmann  (12)  declared  that  the  fibrillar  substance 
which  is  isolated  by  Tomes's  mechanical  means  is  not  the  dentinal  fibrils, 
but  the  dentinal  sheath  which  appears  tubular,  and  further  decided  that 
the  fibrillar  substance  projecting  again  from  the  isolated  sheath  is  the 
real  dentinal  fibril,  or  Tomes'  fibril. 

As  far  as  the  writer's  experience  has  gone,  it  is  quite  difficult  to 
ascertain  the  character  of  the  fibrillar  substance  projecting  on  the  torn 

(10).     Walkhoff,  Das  sensible  Dentin  und  seine  Behandlung,  1899. 
(11).     Boll,  Formation  of  the  Dentine,  Dental  Cosmos,  No.  4,  1870. 
(12).     Fleischmann,    Histologie    und    Histogenie.      Ergebnisse    der    gesamten 
Zahnheilkunde,  Heft  1,  1910. 
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edge,  merely  by  tearing  unstained  sections  on  object  glasses,  whether 
they  are  dentinal  fibrils  or  dcntinal  sheaths  which  contain  the  former, 
because  the  proper  differentiation  between  dentinal  fibrils  and  tubules  is 
impossible  in  the  case  of  unstained  sections.  For  this  reason,  the 


Fig.    21.      Longitudinal    section    of   dentin.      Magnified    1050. 

(a)    So-called^  Neumann's    sheath    deeply    stained    by    hsematoxylene,    (b)     Dentinal    fibril    pro- 
jecting   out    of    dentinal    tubule. 


writer  prepared  stained  sections  to  distinctly  show  the  difference  between 
dentinal  fibrils  and  tubules,  and  followed  the  below  mentioned  methods  to 
put  an  end  to  this  controversy. 

The  writer  made  from  a  fresh  and  sound  tooth  as  fine  a  section  as 
possible  (eight  microns  at  least),  stained  it  over  twelve  hours  with  Dela- 
field's  haematoxylene,  dehydrated  by  alcohol,  gave  transparency  by  means 
of  carbolic  xylol,  set  on  an  object  glass,  tore  with  two  needles  at  right 
angles  to  the  direction  of  the  dentinal  tubules,  and  then  imbedded  in 
balsam.  On  examining  it  with  the  microscope,  he  could  ascertain  that, 
as  can  be  seen  Figs.  20  and  21,  both  the  walls  of  the  dentinal  tubules 
which  stained  more  deeply  than  the  ground  substance  or  "dentinal 
sheaths"  after  Fleischmann,  and  the  transparent  layer  intervening  between 
the  dentinal  fibrils  and  tubules,  or  the  portion  considered  as  "dentinal 
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sheaths"  by  Walkhoff,  are  not  to  be  isolated  alike;  and  that  the  fibrillar 
substance  projecting  from  the  fractured  edge  is  nothing  but  the  dentinal 
fibrils,  the  contents  of  the  dentinal  tubules.  By  repeating  this  method  on 
a -number  of  sections,  the  writer  noticed  the  fact  that  it  is  a  very  f  re- 


Fig.    22.      Transverse    ground    section    of    dentin,    decalcified    in    ten    per    cent,    solution    of    nitric 

acid,   and   afterwards   stained   with    fuchsin    and   then   torn   on   the   object   glass.      Magnified   1060. 

(a)    Dentinal   fibril    separated   at    the    fractured    edge. 


quent  occurrence  in  case  the  sections  are  thicker  than  eight-ten  microns, 
that  the  difference  between  the  so-called  walls  of  dentinal  tubules  and  the 
dentinal  fibrils  is  not  at  all  differentiated,  and  consequently  to  ascertain 
to  which  of  them  the  projecting  fibrillar  substance  belongs  is  quite  im- 
possible. Furthermore,  the  writer  learned  that  it  is  not  an  unusual  case 
that  as  the  dentinal  fibrils  present  an  appearance  of  tubules  on  hurried 
examination,  the  projecting  fibrillar  substance  is  mistaken  for  the  tubules 
through  indiscreet  judgment.  But  in  the  case  of  thin  stained  sections, 
there  hardly  occurs  any  mis  judgment,  for  the  difference  between  them 
is  quite  distinct. 

And  now  it  should  be  added  that  the  writer  met  a  few  times  in  his 
research,  the  dentinal  sheaths  which  are  accompanied  by  a  portion  of 
ground  substance  projecting  only  a  little  from  the  torn  edge.  In  that 
case,  they  have  not  as  perfect  a  structure  as  dentinal  tubules  but  should 
be  explained  as  merely  a  piece  of  the  outer  border  of  so-called  dentinal 
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Fig.    23.      Odontoblasts    and    their    processes    separated    from    the    interior    surface    of    the    pulp 
cavity,    fuchsin    staining.      Magnified    1050. 

sheaths  deeply  stained  with  haematoxylene.  Wherefore,  the  writer 
claims  that  the  view  which  has  been  maintained  by  many  histologists 
since  Neumann,  i.  e.,  that  which  is  isolated  by  mechanical  means  is  the 
dentinal  tubules  or  dentinal  sheaths  is  utterly  wrong.  In  other  words, 
the  writer  insists  that  the  fibrillar  substance  easily  isolated  by  tearing  of 
the  decalcified  section  is  only  the  dentinal  fibril,  or  the  content  of  den- 
tinal tubules.  And  the  transparent  layer  which  Walkhoff  insisted  to  be 
the  dentinal  sheath,  is  positively  caused  by  the  expansion  of  dentinal 
tubules  with  the  action  of  acid.  So  that  it  is  clear  that  it  is  utterly  im- 
possible to  isolate  this  layer  by  any  mechanical  means. 


100 


Further  study  so  as  to  obtain  accuracy  of  this  fact  was  tried  by 
other  various  means  as  follows : 

At  first  very  thin  sections  of  dentin  both  oblique  and  transverse, 
were  made,  and  stained  with  hsematoxylene  or  fuchsin,  rendered  trans- 


Fig.    24.      Dentin    specimen    isolated    and    stained    with    fuchsin.      Magnified    580;    compensation 
ocular    4,    apochromatic    objective,    dry    system    4    m.m. 


parent  in  carbolic  xylol,  so  that  they  might  be  examined  as  to  the  dif- 
ference between  dentinal  fibrils  or  tubules  on  microscopic  examina- 
tion; and  then  they  were  torn  by  needles  on  the  object  glass. 

After  this,  the  preliminary  process  is  completed,  it  is  clearly  ob- 
served that  the  so-called  dentinal  sheaths  are  in  every  case,  just  as  in  the 
case  of  the  longitudinal  sections,  fractured  on  the  torn  edge,  and  then 
never  is  seen  any  example  of  isolated  dentinal  tubule,  tubular  or  ring- 
appearing  either,  but  we  see  only  the  isolation,  of  dentinal  fibrils,  the 
contents  of  dentinal  tubules.  Another  research  which  the  writer  car- 
ried on  for  the  same  purpose  is  thus:  The  writer  took  a  fresh  tooth, 
rubbed  it  down  on  a  grinder  so  as  to  make  an  extremely  thin  transverse 
section  of  dentin  without  any  preliminary  treatment,  and  decalcified  in 
five-ten  per  cent,  solution  of  nitric  acid  or  hydrochloric  acid  for  two  or 
three  minutes,  and  then  stained  it  with  hsematoxylene  or  fuchsin,  and 
examined  it  after  tearing  on  the  object  glass.  Again  through  this  method 
the  result  was  just  the  same,  or  the  dentinal  fibrils  were  isolated  alone 
(Fig.  22}. 

From  the  result  above  mentioned  it  is  a  demonstrated  fact  that  the 
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substance  which  has  a  specially  strong  susceptibility  to  such  coloring 
matters  as  kematoxylene  or  fuchsin  in  the  decalcified  sections,  i.  e.,  so- 
called  dentinal  sheaths  or  sheaths  of  Neumann,  are  quite  weak  in  re- 
sistance to  mechanical  means,  having  no  characteristic  difference  to  com- 


Fig.  2!i.     Isolated    preparation    of    dentin,    same    as    above.      Fuchsin    staining.      Magnified    1050. 

mon  ground  substance;  and  it  is  easily  destroyed  and  never  to  be  isolated. 
Instead  of  this,  the  dentinal  fibrils,  or  contents  of  dentinal  tubules,  have 
a  remarkably  elastic  nature  and  is  resistant  to  mechanical  action,  so  that 
they  are  easily  extracted  or  isolated  out  of  the  dentinal  tubules.  In 
reality,  when  we  practice  the  extraction  of  a  pulp  out  of  the  interior  sur- 
face of  the  pulp  cavity,  it  is  quite  frequently  the  case  that  many  long 
dentinal  fibrils,  or  the  processes  of  odontoblasts,  are  together  isolated 
from  the  dentinal  tubules,  as  it  is  commonly  known.  Then  by  similar 
way  of  reasoning,  it  seems  quite  fair  to  believe  that  the  fibrillar  sub- 
stance obtained  by  tearing  the  section  of  dentin  is  identical  with  the 
dentinal  fibrils. 

Observation  on  Chemically  isolated  Preparations. 

In  1852,  Kolliker  discovered  the  possibility  of  isolation  of  the 
fibrillar  substance  by  treating  the  dentin  with  the  concentrated  acid  or 
alkali.  At  that  time  he  believed  it  to  be  the  dentinal  tubule  and  ex- 
plained that  it  contains  a  certain  quantity  of  fluid  within.  Rut  in  1856, 
Tomes  demonstrated  the  fibrillar  substances,  which  he  had  isolated  by 
mechanical  means  to  be  solid  dentinal  fibrils,  liefore  this  demonstration 
of  Tomes,  Kolliker  had  believed  that  that  which  he  isolated  by  acid  or 
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alkali  is  the  dentinal  tubule.  15 ut  with  Tomes's  view  tested  he  abandoned 
his  former  belief  and  acknowledged  that  what  he  had  demonstrated  is 
identical  with  Tomes's  fibrils.  In  1863,  Neumann  for  the  first  time 
cleared  up  the  difference  between  dentinal  fibrils  and  tubules,  and  in- 


Fig.   26.      Ground   section   of  dentin,   slightly   affected   by   the   action   of   fifty   per   cent,    solution 

of    hydrochloric    acid.       Fuchsin    staining.       Magnified    1050. 
(a)    Wavy  dentinal  tubule,    (b)    Wall   of  dentinal  tubule,   (c)    Expanded  dentinal  tubule. 

troduced  an  opinion  that  the  dentinal  tubules  have  walls  of  peculiar  re- 
sistance against  acid  and  alkali,  which  he  termed  "sheaths,"  or  the  things 
called  by  the  name  of  the  "Neumann's  sheaths''  by  histologists  in  gen- 
eral at  present.  This  view  of  Neumann  has  met  the  acceptance  of 
almost  all  histologists.  Since  then  his  opinion,  i.  e.,  those  which  are 
isolated  are  dentinal  sheaths,  has  been  generally  believed  as  the  author- 
ized opinion  up  to  the  present  day.  But  there  are  variously  different 
views  in  regard  of  the  position  of  the  dentinal  sheaths,  as  to  be  seen  in 
Fig.  i,  among  such  histologists  as  Romer,  Walkhoff,  Fleischmann;  con- 
sequently in  reference  to  the  isolated  substance,  there  arises  a  variety  of 
opinions  among  these  histologists. 

Romer  believed  that  the  dentinal  fibrils,  dentinal  tubules,  or  pro- 
cesses of  the  odontoblasts  (Fig.  i,  part  i)  may  be  isolated.  Walkhoff 
held  that  the  portion  IT  in  Fig.  i  is  the  dentinal  sheath  Which  can  be 
isolated.  Fleischmann  calls  the  portion  III  in  Fig.  i  the  dentinal  sheaths 
(that  is,  the  walls  of  the  dentinal  tubules  according  to  the  writer)  and 
claims  this  layer  has  a  peculiar  resistance  to  acids  and  alkalis.  Fleisch- 
mann concurs  with  Neumann  in  this  respect  as  the  writer  has  already 
described. 
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Now,  as  may  be  seen  in  Figs.  24  and  25,  we  may  easily  isolate  the 
fibrillar  substance,  if  we  proceed  as  follows:  prepare  a  ground  section 
of  dentin,  set  it  on  an  object  glass,  and  then  treat  with  concentrated  acid 
(the  writer  employs  exclusively  fifty  per  cent,  solution  of  hydrochloric 


Fig.   27.      Ground   section   of   dentin   affected   for   a  long  time   by   the   action    of   fifty   per   cent. 
solution    of    hydrochloric    acid.       Fuchsin    staining.       Magnified    1050. 

(a)    Remarkably    expanded    dentinal   tubule,    (b)    Serpentine    dentinal    fibril,    (c)    Dentinal    fibril 
extending    from    dentinal    tubule. 

acid)  cover  with  a  cover  glass,  and  afterward  warm  on  the  flame  of 
alcohol  lamp  until  it  steams.  But  in  the  substance  obtained  by  this 
method  it  is  still  difficult  to  discern  whether  it  is  the  dentinal  tubule  or 
the  dentinal  fibril.  Whereupon,  the  writer  prepared  many  ground  sec- 
tions to  have  a  clearer  judgment  by  treating  these  preparations  with  the 
strong  action  of  the  concentrated  acid  for  varying  lengths  of  time  for 
each  of  these  sections,  stained  with  fuchsin,  and  then  watched  from  what 
part  of  the  section  the  isolation  would  commence.  And  when  the  fuchsin 
staining  was  completed,  the  dentinal  fibrils  were  observed  presenting  deep 
crimson,  the  ground  substance  light  crimson,  the  walls  of  the  dentinal 
tubules  deep  crimson,  and  the  interspace  between  the  dentinal  fibrils  and 
the  walls  of  the  dentinal  tubules  became  transparent.  At  the  commence- 
ment of  the  isolation,  it  is  observed  the  dentinal  tubules  enlarge  ex- 
tremely and  the  dentinal  fibrils  present  a  wavy  and  spiral  appearance  in 
the  dentinal  tubules  (Fig.  26).  Furthermore,  on  examining  the  above- 
mentioned  sections  by  treating  them  with  the  action  of  the  acid  for  a 
longer  time  than  in  the  former  case,  we  observed  the  following  phenom- 
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Fig.    28.       Dentin    affected    for    longer    time    by    the    action    of    fifty    per    cent,    solution    of 
hydrochloric    acid.      Fuchsin    staining.      Magnified    1050. 

(a)     Ground    substance,     (b)     Dentinal    fibril,     (c)     Expanded    dentinal    tubule. 
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Fig.   29.     Dentin,    affected    for    a    considerable    time    by    the    action    of    fifty    per    cent,    solution 
of   hydrochloric  acid.      Fuchsin   staining.      Magnified    1050. 

(a)    Dentinal  fibrils  remain   unaffected,    (b)    Traces   greatly   expanded   dentinal   tubule. 
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Fig.    30.      Transverse    ground    section    of    dentin,    affected    for    a    short    time    by    the    action    of 
fifty  per  cent,  solution  of  hydrochloric  acid  and  afterwards  stained  by  fuchsin.     Magnified  1060. 

(a)    Dentinal   fibrils   and   tubulea,    great   expansion    of    latter    are    not    noticed,    (b)    Slightly    ex- 
panded   dentinal    tubule;    fibril    lies    more    closely    to    one    side. 


Fig.    31.      Transverse    ground    section    of    dentin,    affected    by    the    action    of    fifty    per    cent, 
solution    of    hydrochloric    acid.       Fuchsin    staining.       Magnified    1050. 

(a)    Dentinal   fibril   lies   more   closely   to   one    side   in   the   dentinal   tubule,    (b)    Dentinal   tubule 
expanded  and  dentinal   fibril   broken  off. 
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Fig.  32.     Preparation   and  staining  same  as  in   Fig.   3L-    Magnified  '1050.     The   dentinal   tubules 

expand    remarkably    as    a    whole. 

(a)    The    dentinal    fibril    is    about    to    withdraw    from    the    dentinal    tubule,     (b)    The    wall    of 

dentinal    tubule    which    still    has    affinity    to    coloring    matters,    (c)    The    dentinal    tubule,    from 

which    the    dentinal    fibril    withdraws. 


Fig.    33.      Preparation    and    staining   as    before.      Dentinal    tubules    expand    remarkably    and    the 

ground    substance    differs    in    susceptibility    to    staining. 

(a)  The  dentinal  fibril  lies  in  the  centre  of  the  expanded  dentinal  tubule,  (b)  The  dentinal 
fibril  declined  to  one  side,  (c)  The  wall  which  still  has  susceptibility  to  staining,  (d)  The 
ground  subatance  which  is  not  uniform  in  susceptibility  to  staining,  and  is  about  to  be 

dissolved    by    the    acid. 


ena,  as  may  be  seen  in  Fig.  27,  that  the  dentinal  tubules  (a)  became 
very  much  enlarged,  the  dentinal  fibrils  (b)  lay  in  serpentine  appear- 
ance in  the  dentinal  tubules,  and  even  a  part  of  the  fibril  comes  out  of 
the  tubule;  the  ground  substance  (c)  was  about  to  be  dissolved  by  the 


Fig.   34.      Preparation   and  staining  as   before.      Magnified    1060. 

(a)    Dentinal    fibril    outside    the    tubule,    £b)    Dentinal    tubule    from    which    the    fibril    withdrew, 

(c)    The    wall    of   a   dentinal    tubule    has    still    susceptibility   to    staining,    (d)    A    dentinal    fibril 

which    lies    obliquely    inside    the    expanded    tubule. 

action  of  acid,  and  at  the  same  time  stain  with  fuchsin  not  uniformly. 
The  walls  of  dentinal  tubules  (the  portion  called  Neumann's  sheaths) 
are  to  be  seen  distinctly  as  they  are  more  deeply  stained  by  the  pigment, 
but  they  seem  to  be  about  destroyed  due  to  the  action  of  the  acid.  In- 
side the  expanded  dentinal  tubules,  there  are  more  or  less  fine  filamentous 
matter,  which  is  understood  to  be  the  ground  substances  in  superficial 
layer  or  deep  layer  which  are  in  the  early  stage  of  dissolution.  Fig.  28 
shows  the  further  change  of  dentinal  tubules  and  ground  substance,  and 
the  fact  that  the  so-called  dentinal  sheaths  are  easily  reduced  by  the 
action  of  the  acid,  similarly  as  the  dissolution  of  the  ground  substance. 
In  Fig.  29,  it  is  shown  that  both  dentinal  tubules  and  ground  substance 
have  been  almost  entirely  destroyed,  and  that  serpentine  dentinal  fibrils 
remain  alone  there  deeply  stained  crimson  by  fuchsin. 

By  summing  up  the  result  of  research  already  alluded  to  it  may  be 
clearly  demonstrated  that  the  fibrillar  materials  or  remnants  of  dentin 
which  were  brought  about  when  submitted  to  the  action  of  acid  or 
alkali,  are  never  so-called  dentinal  sheaths,  the  walls  of  dentinal  tubules, 
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but  dentinal  fibrils.  In  other  words,  the  writer  insists  that  the  view  ac- 
cepted ordinarily  by  many  histologists  since  Neumann,  viz.,  the  "dentinal 
tubules  possess  sheaths  of  strong  resistance  against  chemical  reagents," 
is  all  misconception,  and  Romer's  opinion  is  quite  correct  in  this  respect. 


Fig.    35.      Preparation    and    staining    as    before.      This    shows    considerably    advanced    process 

of    the    acid.      The    dentinal    tubules    expand    remarkably,     which    caused    the     diminution    of 

ground   substance   between   each   tubule,   and   lack   of   uniformity   in   staining. 

(a)    The   dentinal   tubule   expanded   extremely   and   fused   with   a   neighboring  one,    (b)    Dentinal 

fibril. 

In  order  to  ascertain  this  fact  furthermore,  the  writer  followed  a 
method  as  follows :  at  first  a  thin  transverse  ground  section  of  dentin  is 
prepared,  and  examined  on  the  process  of  its  isolation  by  the  action  of 
the  strong  acid.  On  the  examination,  as  may  be  seen  in  Figs.  30-35,  it 
is  noticed  again  that  the  dentinal  fibrils  remained  without  any  change  at 
all,  while  the  walls  of  the  dentinal  tubules  expand  little  by  little  with  the 
gradual  change  of  the  ground  substance,  and  at  last  broke  up  utterly. 
As  in  Fig.  303,  the  dentinal  fibrils  remain  as  small  spots  at  the  early 
stage,  but  with  the  gradual  advance  of  acid  action,  they  change  their 
situations,  some  taking  oblique  or  horizontal  positions,  and  some  remain 
detached  far  from  the  tubules  (Fig.  34).  In  the  case  of  isolation  on 
the  transverse  ground  sections,  the  result  is  the  same  as  that  of  the 
longitudinal  sections. 

Conclusion. 

The  writer  recapitulates  here  the  result  of  his  research : 

i.     Dentin  is  composed  of  the  ground  substance,  similar  to  that  of 
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bone,  numerous  dentinal  tubules,  which  contain  dentinal  fibrils, 
permeating-  the  ground  substance. 

2.  The  dentinal  fibril  is  a  process  of  the  odontoblast,  and  presents 
apparently  a  form  of  tubing  as  it  possesses  a  contour  layer  which 
stains  with  haematoxylene  and  basic  colors.     It  is  composed  of 
protoplasm.     The  contour  layer  is  believed  to  be  the  portion  of 
protoplasm  thickly  condensed. 

3.  The  dentinal  fibrils  have  not  a  tendency  of  contraction  to  the 
action  of  any  reagents  at  the  time  of  preparation,  but  rather  of 
more  or  less  enlargement  by  the  action  of  acid. 

4.  The  dentinal  tubules  possess  walls  which  have  a  characteristic 
of  being  stained  by-  the  basic  colors.     The  walls  are  the  same 
in  histological  nature  with  the  common  ground  substance. 

5.  There  exists  a  peculiar  interstice  between  the  dentinal  fibrils  and 
the  walls  of  dentinal  tubules  through  which  fluid  circulates.    The 
interstice  appears  much  larger  in  the  decalcified  condition.    This 
is  because  the  dentinal  tubules  are  apt  to  be  enlarged  with  the 
contraction  of  ground  substance  by  the  action  of  acid. 

6.  The  fibrillar  substance  isolated  by  mechanical  or  chemical  means 
is  not  the  so-called  dentinal  sheaths,  but  the  dentinal  fibrils. 

7.  The  walls  of  dentinal  tubules  possess  no  peculiar  resistance  as 
common  ground  substance  against  acid  or  alkali,  so  that  it  is 
improper  to  describe  it  with  the  name  "sheaths." 

The  writer  feels  very  grateful  toward  Prof.  Dr.  Oskar  Romer,  who 
assisted  him  when  he  was  in  Strasburg,  in  1914,  in  furthering  his  re- 
search by  showing  the  writer  important  specimens  and  giving  very 
suggestive  advice. 
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Blood  fiidings  in  162  Consecutive  Cases  of  Chronic  Oral  infection 
Associated  with  teetb. 


By  WM.  IT.  G.  LOGAN,  Chicago,  111. 


Since  most  persons  over  forty  years  of  age  having-  natural  teeth 
are  believed  to  be  afflicted  with  local  areas  gf  chronic  oral  infection,  in- 
volving *either  the  periapical  or  gingival  pericemental  and  alveolar 
structures,  and  because  we  have  scientific  evidence  of  such  a  conclusive 
nature  that  pronounced  systemic  effects  may  result  from  peridental  focal 
infections  presented  to  the  profession  by  Hunter  in  1900,  Kenneth 
Goadby  in  1911,  Billings,  Davis,  Nicol,  Rosenow  and  Liebman  in  1912 
and  Hartzell  in  1914;  and  because  it  is  the  belief  of  a  vast  number  of 
close  observers  that  most  of  such  patients  remain  free  from  disease  that 
can  be  traced  to  oral  focal  infections,  to  the  end  that  they  are  inclined 
to  wait  until  the  patient  shows  pronounced  secondary  infections  before 
demanding  the  eradication  of  these  foci ;  yet,  because  of  the  pathologic 
dictum,  that  in  the  presence  of  lowered  resistance  secondary  involve- 
ments are  most  likely  to  occur  from  chronic  infections,  it  has  become  es- 
sential to  ascertain  the  usual  blood  findings  in  consecutive  cases  of  oral 
sepsis  to  determine  whether  valuable  information  could  be  collected, 
which  would  be  of  benefit  in  reaching  a  decision  that  a  chronic  oral  in- 
fection, though  apparently  producing  no  secondary  effects,  may  in  real- 
ity be  sufficiently  active  to  produce  characteristic  blood  changes,  which 
would  be  of  diagnostic  aid  in  deciding  in  favor  of  treating  the  infected 
foci  with  retention  of  the  teeth,  or  demanding  immediate  extraction 
and  possibly  curettement  of  the  area. 

Before  discussing  the  case  records,  I  desire  to  call  attention  to  the 
fact  that  they  are  all  of  patients  presenting  at  my  office ;  therefore,  these 
reports  should  not  be  compared  with  those  secured  from  patients  con- 
fined to  the  hospital  from  ill  health. 

I  herewith  report  on  the  blood  findings*  in  162  consecutive  cases  of 
chronic  oral  infection  associated  with  teeth,  of  which  no  are  advanced 
pyorrhea  cases  where  the  clinical  evidence  of  pus  was  present,  and  in 
ninety-six  per  cent,  of  the  cases  some  teeth  had  been  lost  or  were  so 


*These  examinations  were  never  taken  for  some  hours  after  the  patient  had 
partaken  of  a  hearty  meal. 


seriously  involved  with  the  disease  that  extraction  was  demanded.  The 
remaining  fifty-two  cases  are  of  patients  having  chronic  periapical  in- 
fection without  evacuating  sinuses ;  however,  eighteen  cases  had  pyorrhea 
co-existing.  For  the  convenience  of  study,  I  have  divided  them  into 
the  following  six  groups: 

1.  Pyorrhea  cases  with  fair  to  normal  blood  count,  reporting  five 
typical  cases  of  the  sixty-two  belonging  to  this  group. 

2.  Pyorrhea  cases  with   fair  to  normal   hemoglobin   content   and 
erythrocyte  count  and  slight  leucopenia  present,  reporting  five  typical 
cases  of  the  thirty-one  belonging  to  this  group. 

3.  Pyorrhea  cases  where  the  pockets  extended  into  the  periapical 
area  with  fair  to  normal  hemoglobin  content  and  erythrocyte  count  and 
slight  to  moderate  leucocytosis  present,  reporting  five  typical  cases  of  the 
seventeen  belonging  to  this  group. 

4.  Cases   of   chronic   periapical    infection    not    having   evacuating 
sinuses,  with  pyorrhea  co-existing  and  with  fair  to  normal  hemoglobin 
content  and  erythrocyte  count  and  slight  to  moderate  leucocytosis  pres- 
ent, reporting  five  typical  cases  of  the  nineteen  belonging  to  this  group. 
Also  reporting  under  this  group  the  single  case  of  pronounced  anemia 
presenting  in  the  entire  series. 

5.  Cases  of  chronic  periapical  infection  not  having  evacuating  sin- 
uses and  the  body  thought  to  be  free  from  all  other  focal  infective  pro- 
cesses, with  fair  to  normal  hemoglobin  content  and  erythrocyte  count 
and  slight  to  moderate  leucocytosis  present,  reporting  ten  typical  cases 
of  the  twenty-nine  belonging  to  this  group. 

6.  Cases  of  chronic  periapical  infection  not  having  evacuating  sin- 
uses and  the  body  thought  to  be  free  from  all  other  focal  infective  pro- 
cesses, with  fair  to  normal  hemoglobin  content  and  erythrocyte  count 
and  moderate  leucopenia  present,   reporting  two  typical  cases  of   the 
four  belonging  to  this  group. 
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Group  i. 

Pyorrhea  cases  with  fair  to  normal  blood  count,  reporting  five  typi- 
cal cases  of  the  sixty-two  belonging  to  this  group. 

Vcmanalysis. 

Mrs.    H.      June    24,  Mrs.    D.      April    10, 

««'"•  ,9,4.    Age  38.  e""-  ,9.4.     Age  59. 

*Hemoglobin 85% go% 

**Erythrocytes   4,472,000  4,772,000 

**Leucocytes 7,800  7,400 

Polymorphonuclears  . .  .     64%  &5% 

Large  Mononuclears.  .  .       4%  4% 

Small  Mononuclears.  .  .     32%  31% 

Eosinophiles o  o 

Systolic 132          140     • 

BLOOD  PRESSURE.  Diastolic. .     90          ;     98 

(Tycos) 

Pulse  pressure. .  .     42          42 

Teeth  lost  from  pyorrhea .  .       3          4 

Teeth  extensively  involved .  .     28          22 

Mr.    H.      March    28,  Mr.  F.  May  27,  1014. 

e'«»»-  ,9.5.    Age  59.  """•  Age  58. 


Hemoglobin 97%  

Erythrocytes   5,088,000  4,712,000 

Leucocytes   7,000  ,7,000 

Polymorphonuclears   &3%  &$% 

Large  Mononuclears 9%  2% 

Small  Mononuclears 26%  . . Zl% 

Eosinophiles 2%  2% 

Systolic 132  153 

BLOOD  PRESSURE.  Diastolic. .   100  105 

Pulse  pressure. .  .     32  48 

Teeth  lost  from  pyorrhea .  .       6  8 

Teeth  extensively  involved.  .     25 21 


*Sahli. 

**Per  cu.  mm. 


'o 


Mrs.    N.      May    13, 
1915.  Age  44. 

Hemoglobin /: 80% 

Erythrocytes  4,408,000 

Leucocytes   7>°°° 

Polymorphonuclears   65% 

Large  Mononuclears 4% 

Small  Mononuclears 30% 

Eosinophiles I  % 

Systolic 114 

BLOOD  PRESSURE.  Diastolic. .     80 

Pulse  pressure. .  .  34 
Teeth  lost  from  pyorrhea.  .  i 
Teeth  extensively  involved. .  29 


ttroip  2. 

Pyorrhea  cases  with  fair  to  normal  hemoglobin  content  and  erylhro 
cyte  count  and  slight  leucopenia  present,  reporting  five  typical  cases  of 
the  thirty-one  belonging  to  this  group. 

fkmanalyili . 

Mrs.  G.  M.     April  6,  Second     examination. 

•-"•      ,9,4.    Age  46.  e»«".-B.      May;,  19,5. 

Hemoglobin So%  94% 

Erythrocytes   4,488,000  4,632,000 

Leucocytes    6,000  8,000 

Polymorphonuclears   60%  61  % 

Large  Mononuclears $%  6% 

Small  Mononuclears 35% 32% 

Eosinophiles o i  °/0 

Systolic 114 

BLOOD  PRESSURE.  Diastolic. .  80         Second    b]ood    exaniination    madc 

Pulse  pressure..  .     34          some    months    after    infection    was 
Teeth  lost  from  pyorrhea..       5         controlled. 
Teeth  extensively  involved.  .     21 
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Mrs.    F.      Nov.     12,  Mrs.    A.      March    I, 

*"«•  ,9.4.    Age  39.  e"""-  1915.    Age  33- 

Hemoglobin   87%  92% 

Erythrocytes   4,552,000  4,308,000 

Leucocytes   6,400  6,600 

Polymorphonuclears   63%  63% 

Large  Mononuclears $%  j% 

Small  Mononuclears 32%  30% 

Eosinophiles o  o 

Systolic 125  120 

BLOOD  PRESSURE.  Diastolic. .     94  90 

Pulse  pressure. . .     31  30 

Teeth  lost  from  pyorrhea .  .       3  2 

Teeth  extensively  involved.  .      19  15 


Mrs.    P.      Sept.    19,  Mrs.  S.  Oct.  27,  1914. 

BW"»-  19,4.    Age  57.  *""•  Age62. 


Hemoglobin    88%  88% 

Erythrocytes   4,024,000  4,640,000 

Leucocytes   5,6oo  6,600 

Polymorphonuclears   54%  $8% 

Large  Mononuclears 4%  9% 

Small  Mononuclears 39%  31% 

Eosinophiles 3%  2% 

Systolic 130          120 

BLOOD  PRESSURE.  Diastolic. .     90         92 

Pulse  pressure .  .     40          28 

Teeth  lost  from  pyorrhea.  .       5          15 

Teeth  extensively  involved ..     15          9 

Group  3. 

Pyorrhea  cases  where  the  pockets  extended  into  the  periapical  area, 
with  fair  to  normal  hemoglobin  content  and  erythrocyte  count  and  slight 
to  moderate  leucocytosis  present,  reporting  five  typical  cases  of  the 
seventeen  belonging  to  this  group. 
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Kfrnanalytlf. 

Miss    L.      April     10,  Second     examination. 

77.-H.     IOI4>    Age  46.  June  18,  1914- 


Hemoglobin    83%  

Erythrocytes  4,392>oo°  4>3* 

Leucocytes    9>°°° 

Polymorphonuclears   65%  65% 

Large  Mononuclears 7%  8% 

Small  Mononuclears 25%  27% 

Eosinophiles 2>%  ° 

Systolic  120 

BLOOD  PRESSURE.  Diastolic.  .     84  Second    examination    made    some 

months    after   infection    was    con- 
Pulse  pressure.  .30 

Teeth  lost  from  pyorrhea. .  3 
Teeth  extensively  involved . .  20 
Pockets  involving  root  ends .  3 

Mrs.    G.      April    15,  Mr.  R.  April  14,  1914. 

*»' »'  1915.     Age  52.  Age  58. 

Hemoglobin   9°%  99% 

Erythrocytes  4,856,000  4,744,000 

Leucocytes   8,400  8,800 

Polymorphonuclears  66%  63% 

Large  Mononuclears 8%  ,       7% 

Small  Mononuclears 26%  30% 

Eosinophiles o  o 

Systolic  136  160 

BLOOD  PRESSURE.  Diastolic. .     92  120 

Pulse  pressure. .  .     44  40 

Teeth  lost  from  pyorrhea . .       5  5 

Teeth  extensively  involved.  .      15  15 

Pockets  involving  root  ends .       3  5 

Mr.  F.    July  i,  1914.  Mrs.    E.      Nov.     19, 

Age  49.  1914.    Age  43. 

Hemoglobin    90%  92^> 

Erythrocytes   4,424,000  4,928,000 

Leucocytes   8,200  8,200 
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(Case  37   continued)  (Case  71   continued) 


Polymorphonuclears  ..... 

Large  Mononuclears  .....  6%  .........................  4% 

Small  Mononuclears  .....  26%  .........................  28% 

Eosinophiles  .............  i%  .........................  \% 

Systolic  ........    1  18          .........................    120 

BLOOD  PRESSURE.  Diastolic.  .     84          .........................     89 

Pulse  pressure.  .  34  .........................  31 

Teeth  lost  from  pyorrhea.  .  2  ........  .  .............  ...  3 

Teeth  extensively  involved.  .  18  .........................  19 

Pockets  involving  root  ends.  2  .........................  2 

Group  4. 

Cases  of  chronic  periapical  infection  not  having  evacuating  sinuses, 
with  pyorrhea  co-existing  and  with  fair  to  normal  hemoglobin  content 
and  erythrocyte  count  and  slight  to  moderate  leucocytosis  present,  re- 
porting five  typical  cases  of  the  eighteen  belonging  to  this  group. 

fjemanalytlf. 

Miss    A.      Nov.     16,  Second     examination. 

70.-*.  0WC70.-B. 


Hemoglobin   81  % 88% 

Erythrocytes   4,344,000  4,368,000 

Leucocytes    9,600  7,400 

Polymorphonuclears   69%  66% 

Large  Mononuclears 7%  j°fa 

Small  Mononuclears 23%  26% 

Eosinophiles i%  i% 

Systolic   136 

BLOOD  PRESSURE.  Diastolic. .    102 

Pulse  pressure..  .  34 
Teeth  lost  from  pyorrhea.  .  3 
Teeth  extensively  involved.  .  13 


Fig.  1. 

Periapical  infection  about  second  bicuspid  as  shown  in  Fig  i. 
The   normal    blood    count    shown    in    the    second    examination    was 
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brought  about  by  treatment  of  the  periapical  infection  through  the  root 
canal.  The  blood  count  did  not  change  to  normal  with  the  pyorrhea 
treatment. 

Mr.  M.  June  i,  1914.  Mr.  S.  Nov.  23,  1914. 

'  Age  44.  C"<72'  Age  59- 


Hemoglobin 97%  93% 

Erythrocytes   4,800,000  4,736,000 

Leucocytes    9,800  13,000 

Polymorphonuclears   66%  75% 

Large  Mononuclears 4%  2% 

Small  Mononuclears 30%  22% 

Eosinophiles o i  % 

Systolic  143  116 

BLOOD  PRESSURE.  Diastolic. .   106  90 

Pulse  pressure. . .     37  26 

Teeth  lost  from  pyorrhea .  .       2  7 

Teeth  extensively  involved.  .     23  23 

Periapical  infections.  .  i .  .moderate  2.  .moderate 

Mrs.    W.      Feb.    19,  Second     examination 

••-a-     ,9,5.    Age  53.  e.«,l«.-B.     Xpril9.i9'S. 

Hemoglobin 97%  91  % 

Erythrocytes   4,768,000  4,536,000 

Leucocytes   9,000  7,000 

Polymorphonuclears  67%  58% 

Large  Mononuclears j%  6% 

Small  Mononuclears 25%  33% 

Eosinophiles i  %  3% 

Systolic  120 

BLOOD  PRESSURE.  Diastolic. .     80 

Pulse  pressure ...  40 
Teeth  lost  from  pyorrhea . .  3 
Teeth  extensively  involved.  .  15 


Fig.   2. 

Infection  about  impacted  tooth  shown  in  Fig.  2. 


120 


Pyorrhea  not  treated  in  this  case — the  imbedded  bicuspid  was  removed 
and  the  infected  area  curetted.  The  blood  count  returned  to  normal 
with  the  presence  of  pyorrhea  as  shown  by  the  second  examination. 


Case 


Miss  G.  Jan.  15,  1915. 
Age  31. 

Hemoglobin   9l% 

Erythrocytes   4,556,000 

Leucocytes    13,400 

Polymorphonuclears   73% 


Case  96. -B. 


Second     examination. 
June  16,  1915. 

90% 

4,456,000 

7,800 

62% 


Large  Mononuclears 5%      2% 

Small  Mononuclears 22%      Z&% 

o 


Eosinophiles o 

Systolic  120 

BLOOD  PRESSURE.   Diastolic..  85 

Pulse  pressure..  .     35 

Teeth  lost  from  pyorrhea none 

Teeth  extensively  involved.  .      10 
Periapical  infections.  .  i .  .moderate 


Second  blood  examination  was 
made  after  the  infection  was 
brought  under  control. 


Dr.  Y. 
Case  175.          A 

Age  44. 

Aug.  15,  1913  Aug.  25  Sept.  15  Sept.  20 

Erythrocytes  ......       2,300,000  1,500,000  3,200,000  3,800,000 

Oct.  10  Nov.  10  Nov.  25  Dec.  19 

......       4,000,000  4,028,000  4,300,000  4,700,000 

Periapical  infections....  I  ....moderate,  and  advanced  pyorrhea. 
Tooth  extracted  and  area  curetted,  and  pyorrhea  treated  during  the 
month  of  October. 

This  pronounced  case  of  anemia  was  held  by  the  various  physicians 
in  charge  to  be  due  to  the  oral  sepsis  associated  with  his  teeth.  The 
patient  at  the  present  time  is  in  reasonably  good  health  and  carrying 
on  his  practice  of  medicine  and  surgery  as  formerly. 


Grow  s. 

Cases  of  chronic  periapical  infection  not  having  evacuating  sinuses 
and  the  body  thought  to  be  free  from  all  other  focal  infective  processes, 
fair  to  normal  hemoglobin  content  and  erythrocyte  count  and  slight 
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to  moderate  leucocytosis  present,  reporting  ten  of  the  twenty-nine  be- 
longing to  this  group. 


Gait  10*.— Jl. 


Miss  G.  Feb.  12,  1915.  Second     examination. 

Age  46.  6a$ci0*.-l.     Apfil  2I>  I9I5 

Hemoglobin    9l%  9&% 

Erythrocytes   4,456,000  4,784,000 

Leucocytes    11,200  7,000 

Polymorphonuclears   74%  61  % 

Large  Mononuclears 2%  5% 

Small  Mononuclears 24%  32% 

Eosinophiles o  2% 

Systolic  138 

BLOOD  PRESSURE.  Diastolic. .    100 

Pulse  pressure.  ..     38 


Area  of  chronic  infection  about 
impacted  cuspid  shown  in  Fig.  3. 
Impacted  tooth  removed  and  area 
curetted,  February  12,  1915. 


Cue  §4.— H. 


Mr.  P.  Sept.  28,  1914. 


Age  23. 

Hemoglobin    89^ 

Erythrocytes   4,640,000 

Leucocytes    14,200 


Caw  54.-  B. 


Fig.  3. 

Second     examination. 
Nov.  2,  1914. 

96% 

5.016,000 

7,000 


Polymorphonuclears   79%      6$% 


Large  Mononuclears $% 

Small  Mononuclears 16% 

Eosinophiles o 


5% 


Periapical  infections- • .  .    i    ...  .moderate. 

Tooth  removed  and  area  surgically  treated  September  28,   1914. 
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Mr.  G.  Dec.  31,  1914.  Miss  D.  Mar.  2,  1915. 

•  Age  56.  «"""•          Age  35. 

Hemoglobin    94%  92% 

Erythrocytes   4,816,000  4,472,000 

Leucocytes   8,800  8,800 

Polymorphonuclears   64%  6&% 

Large  Mononuclears 4%  6% 

Small  Mononuclears 30%  26% 

Eosinophiles 2% o 

Systolic   130  132 

BLOOD  PRESSURE.  Diastolic. .     92  100 

Pulse  pressure ...     38 32 

Periapical  infections .  .  2 .  .  moderate  i .  . slight 


Mr.    W.      April    21,  -                   Mrs.    R.      April    25, 

1915.    Age  50.  1915-    Age  49. 

Hemoglobin 97%  97% 

Erythrocytes   4,776,000         4,688,000 

Leucocytes    1 1 ,600          9,000 

Polymorphonuclears   74%  ...     68% 

Large  Mononuclears 7%  j% 

Small  Mononuclears iS% 24% 

Eosinophiles i%  !% 

Systolic  138          I28 

BLOOD  PRESSURE.  Diastolic . .     96         ox> 

Pulse  pressure. . .     42          38 

Periapical   infections.  .2.  .slight 

i . .  moderate     i . .  slight 


Mrs.  S.   Jan.  7,  1915.  Second     examination. 

»««-*      Age  49.  C""'-i-      Jan.  ,8,  ,9,5. 

Hemoglobin    89%  9$% 

Erythrocytes   4,586,000  4,776,000 

Leucocytes    1 1,200  8,800 

Polymorphonuclears   jo%  64% 

Large  Mononuclears 4%  5% 
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(Case  Bia  continued)  :>< 

Small  Mononuclears 25% 

Eosinophiles I  % 

Systolic  124 

BLOOD  PRESSURE.  Diastolic. .     90 

Pulse  pressure..  .     34 

Periapical  infections.  .  .  .  I  .  .  .  . 
moderate  as  shown  in  Fig.  4.  Sec- 
ond blood  examination  was  made 
eleven  days  after  the  cavity  was 
curetted. 


(Case  81  b  continued) 


30% 


Fig.  4. 


Mr.  T.  Nov.  14,  1014. 
.-JI.    Age6l.  - 

Hemoglobin    ..............     90% 

Erythrocytes   .........  4,832,000 

Leucocytes    ...........       12,800 

Polymorphoriuclears   .....     73% 

Large  Mononuclears  .....       4% 

Small  Mononuclears  .....     22% 

Eosinophiles  ..............        I  % 

Systolic  ........    137 

BLOOD  PRESSURE.  Diastolic.  .   100 

Pulse  pressure..  .     37 


Second     examination. 


92% 

4,936,000 
10,000 
62% 
8% 
29% 
i  % 


Case  08.    C. 


Third       examination. 
Jan.  23,  1915. 

Hemoglobin    ..............     94% 

Erythrocytes   .........  4,888,000 

Leucocytes    ...........        8,000 

Polymbrphonuclears   .....     60% 

Large  Mononuclears  .....       9% 

Small   Mononuclears  ..... 

Eosinophiles  ............ 
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Periapical  infections.  ...   3   ...  .moderate. 

This  patient  was  suffering  from  neurasthenia  of  two  years'  stand- 
ing, which  showed  immediate  improvement  with  eradication  of  the  in- 
fected foci.  He  has  practically  regained  his  normal  health  at  this  time 
without  other  than  the  surgical  treatment  indicated. 


Case  64.— 


Dr.     Me.     Oct.     23, 
1914.     Age  48. 

Hemoglobin    7°% 

Erythrocytes    4,440,000 

Leucocytes    10,400 

Polymorphonuclears   72% 

Large  Mononuclears i% 

Small   Mononuclears 2$% 

Eosinophiles 2% 

Systolic   130 

BLOOD  PRESSURE.  Diastolic.  .    100 

Pulse  pressure. .  .      30 


Case  64.— B, 


Second     examination. 
Oct.  29,  1914. 

88% 

4,704,000 

8,200 

63% 


Fig.  5. 


Cue  64. -g. 


Third        examination. 
Nov.  4,  1914. 

Hemoglobin 93  % 

Erythrocytes  4,732,000 

Leucocytes    7,600  > 

Polymorphonuclears   64% 

Large  Mononuclears 6% 

Small  Mononuclears 29% 

Eosinophiles i% 

Periapical    infection....    2    ....moderate,    one    shown    in    Fig.    5. 
A  brief  report  of  the  history  of  Case  64  is  here  published,  as  a  fair 
example  of  one  of  the  usual  findings  in  this  group. 
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History. — 


Examination. — 


Presented  with  serous  iritis.  All  causative  factors 
with  the  exception  of  the  pyorrhea  about  the  four 
lower  incisors  had  been  excluded.  The  chronic  in- 
fection about  these  teeth  thpught  to  be  the  definite 
cause  of  the  iritis.  Teeth  extracted  one  week  ago, 
patient  feels  there  has  been  some  improvement  since 
the  extraction  of  the  teeth.  Mouth  had  been  examined 
and  declared  to  be  free  from  all  chronic  infection. 

Film  radiograph  of  all  pulpless  teeth  were  advised. 
Two  bone  abscesses  were  found — more  important 
about  upper  left  cuspid  and  lower  right  second  bicus- 
pid. Blood  examination  taken  previous  to  the  extrac- 
tion of  the  teeth  about  which  bone  abscesses  were 
found  showed  effects  of  chronic  infection  upon  the 
system. 

Operation. —  Teeth  extracted  and  bone  cavities  curetted. 

Oct.  24,  1914. —  Teeth  to  be  extracted  were  dried  and  crowns  painted 
with  tincture  of  iodin  and  the  area  protected  with 
sterile  gauze.  Teeth  then  carefully  removed  to  pre- 
vent bacterial  contamination — root  ends  amputated 
with  sterile  saw  and  placed  in  sterile  bottles — sent  to 
the  Columbus  Medical  Laboratories  for  aerobic  and 
anaerobic  tests  for  the  presence  of  bacteria. 

Nov.  3,  1915. —      Vision  reported  normal  by  those  in  charge. 
Columbus  Medical  Laboratories'  Report. 
Specimen  of  two  teeth. 

Upper  Tooth. —      ^Erobic: 

Streptococci — present  (Streptococcus  pyogenes). 

Staphylococci — present  ( Staphylococcus  pyogenes 

Saprophytic  bacilli — present.  aureus). 

Anaerobic : 

Pus  cocci — present. 

Proteus  bacillus — present. 

Lower  (dry  tooth). — 


Staphylococci — present  (Staphylococcus  pyogenes 
Saprophytic  bacilli — present  aureus). 

Anaerobic : 
Very  few  cocci  grew. 
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€a$e  79. 


Mr.  B.    Jan.  2,  1915. 
Age  32. 

Hemoglobin    93% 

Erythrocytes .4,840,000 

Leucocytes    9,600 

Polymorphonuclears   70% 

Large  Mononuclears 5% 


0a$<  79.— B. 


Second     examination. 
Jan.  29,  1915. 

100% 

5,304,ooo 

10,000 


4% 


Small  Mononuclears 25%      23% 

Eosinophiles o          3% 

Systolic 124 

BLOOD  PRESSURE.  Diastolic. .  98 

Pulse  pressure..  .  26 


Fig.  6. 


Periapical  infections.  ...  I  ....  slight  as  shown  in  Fig.  6. 
Began  root  canal  treatment  on  January  8th,  but  was  unable  to  reach 
the  apex  with  instruments  until  February  2nd. 


Case  79.— 0 


Third       examination. 
Feb.  12,  1915. 

Hemoglobin    100% 

Erythrocytes   5,016,000 

Leucocytes    8,000 

Polymorphonuclears   60% 

Large  Mononuclears S% 

Small  Mononuclears 30% 

Eosinophiles    2% 

The  above  examination  was  made 
ten  days  after  remedies  had  been 
applied  to  the  root  end — with  five 
days  intermission.  Root  canal  fill- 
ing placed  March  i5th,  but  the 
radiograph  taken  showed  the  apical 
third  unfilled. 


Ca$«  79.— D. 


Fourth    examination. 
Mar.  18,  1915. 

102% 

5,128,000 

8,800 

66% 

3% 

30% 


The  above  examination  taken  three 
days  after  the  root  canal  filling  was 
placed  shows  the  infective  process 
again  becoming  active. 
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Fifth        examination. 

.-€.    Aug  I6  I9I5< 

Hemoglobin    ..............    100% 

Erythrocytes   .........  4,976,000 

Leucocytes    ...........       10,400 

Polymorphonuclears   .....     72% 

Large  Mononuclears  .....       2% 

Small   Mononuclears  .....     24% 

Eosinophiles  ,.  ...........       2% 

Fig.  7. 

The  root  canal  filling  was  removed  on  April  6th  and  a  number  of  un- 
successful efforts  made  to  enlarge  the  canals  to  the  apex.  A  treatment 
was  placed  on  May  25th  and  further  attention  discontinued.  On  August 
i6th  the  blood  examination  showed  the  re-establishment  of  the  infective 
process,  practically  corresponding  to  the  findings  recorded  January  2nd. 

Group  6. 

Cases  of  chronic  periapical  infection  not  having  evacuating  sinuses 
and  the  body  thought  to  be  free  from  all  other  focal  infective  processes, 
with  fair  to  normal  hemoglobin  content  and  erythrocyte  count  and 
moderate  leucopenia  present,  reporting  two  of  the  four  belonging  to 
this  group. 

Itanatys*. 

Dr.  P.    Mar.  5,  1915.  Second    examination. 

ft*  BI.-JI.  C»M».    B. 


Hemoglobin    ..............     94%  .........................     95% 

Erythrocytes   .........  4,712,000  ...................     4,888,000 

Leucocytes    ...........        5,000  .....................        7,200 

Polymorphonuclears   .....     50%  .........................     61  % 

Large  Mononuclears  .....       8%  .....................  ..  .  .  .       4% 

Small  Mononuclears  .....     41%  .........................     33% 

Eosinophiles  ............        I  %  ...................  .  .....       2% 

Systolic   ........    130 

BLOOD  PRESSURE.  Diastolic.  .     90 

Pulse  pressure.  .  .     40 

Periapical  infections.  .  i  .  .moderate  Periapical   infections.  .  i  .  .moderate 
(See  Fig.  8) 
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Case  157. 


Dr.  H.   May  24,  1915. 
Age  56. 

Hemoglobin    92% 

Erythrocytes    4,840,000 

Leucocytes    5,8oo 

Polymorphonuclears   58% 

Large  Mononuclears 3% 

Small  Mononuclears 37% 

Eosinophiles  2% 


(Radiograph  of  this  case  shown 
in  Fig.  9.) 


Fig.  8. 


FIR.  9. 


Discussion  of  Groups,  eases  and  Conclusions. 

In  the  examinations  as  here  made,  I  found  in  100  out  of  162  cases 
that  blood  changes  had  occurred  that  were  held  to  be  the  sequence  of 
chronic  oral  infections  associated  with  teeth. 

That  neither  pronounced  nor  moderate  anemia 
JHNtltlia.  was   commonly   associated   with   chronic   oral   infec- 

tions in  this  series,  as  claimed  by  many  authors ; 
however  pronounced  anemia  was  found  once  as  shown  in  Case  No.  175, 
in  group  4. 

That  leucopenia  was  more  constant  than  leu- 
CcMCOpcnla.  cocytosis  in  pyorrhea  cases  where  the  blood  findings 

were  abnormal ;  furthermore,  leucopenia  was  more 
frequent  in  those  cases  where  the  pyorrhea  pockets  did  not  involve  the 
root  ends  and  in  the  absence  of  periapical  focal  infection  without  dis- 
charging sinuses. 

That   leucocytosis    when    associated    with    pyor- 

EtUCOCytOSiS.  rhea  cases   was  most   frequent   where  the   pyorrhea 

pockets  extended  nearly  to  or  did  involve  the  root 


ends. 


That  abnormal  blood  findings   were  present  in   forty-eight  of  the 
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one  hundred   and   ten   pyorrhea  cases  examined.     Full   urinalysis   was 
made  of  all  pyorrhea  cases  although  not  here  reported. 

That  leucocytosis  was  present  in  forty-seven  of  the  fifty-two  cases 
of  periapical  infections  without  discharging  sinuses— but  that  leucopenia 
does  occur  under  the  same  conditions  is  presented  in  Group  6.  Let  the 
foregoing  statement  be  not  misconstrued  to  mean  that  either  leucocytosis 
or  leucopenia  is  always  present  when  a  chronic  periapical  infection  with- 
out a  discharging  sinus  is  found,  for  periods  arise  when  the  effect  of  the 
infective  biproducts  is  so  slight  that  its  result  is  not  manifested  in  a 
blood  change.  But,  since  severe  secondary  infections  could  occur  during 
this  period,  a  focal  infection  although  producing  no  characteristic  blood 
change  must  always  be  looked  upon  as  a  menace  to  the  health  of  the 
patient  and  its  eradication  demanded. 

I  desire  to  call  particular  attention  to  two  cases, 

Interesting  Cast        ^os-  7°  anc^  79'  wnerein  secondary  effects  resulted 
Twoloing  Defective       from  the  periapical  infection  shown  in  the  illustra- 
ROOt  Tilling.  tion  accompanying  the  reports.     In  Case  No.  79,  a 

few  days  after  the  dentist  had  been  able  to  carry 
the  remedy  to  or  through  the  root  end,  the  blood  count  changed  to  nor- 
mal and  the  secondary  involvement  began  to  improve  and  continued  to 
do  so  until  a  brief  period  after  the  root  canals  were  filled ;  then  upon 
complaint  from  the  patient  that  the  original  secondary  trouble  had  re- 
turned, another  blood  count  was  taken  which  showed  a  slight  leucocy- 
tosis. A  radiograph  then  taken  proved  that  the  root  canals  had  not  been 
more  than  two-thirds  filled.  The  root  canal  filling  was  removed  and 
treatment  again  undertaken.  The  dentist  in  charge  decided  he  would  be 
unable  to  perfectly  fill  the  canals,  and  the  patient  was  allowed  to  go 
with  the  remedy  in  the  tooth  for  six  weeks.  The  neuritis  increased  and 
the  blood  examination  taken  six  weeks  after  the  last  treatment  had 
been  placed  showed  it  to  be  practically  the  same  as  the  original  count. 
On  August  2  ist,  I  removed  the  tooth  and  curetted  the  periapical  area. 
The  blood  count  taken  three  days  after  this  was  Hemoglobin  102,  Ery- 
throcytes  5,000.800,  Leucocytes  8,400,  Polys  63,  Large  5,  Small  32. 

Case  70  was  a  patient  thought  to  be  suffering  only  from  pyorrhea 
and  the  blood  examination  showed  slight  leucocytosis  which  did  not 
materially  change  after  treatment,  nor  did  the  first  series  of  radiographs 
of  the  teeth  show  a  definite  rarefied  area,  but  upon  Ferradic  test  a  pulp- 
less  bicuspid  was  found.  This  tooth  was  treated,  root  canal  filled — the 
secondary  involvement  disappeared  and  the  blood  count  returned  to 
normal. 
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This  gives  me  the  opportunity  to  focus  the  atten- 
Ptriaplcal  tion  of  those  called  upon  to  determine  the  presence 

Infections.  of  chronic  focal  infections  associated  with  teeth,  not 

to  confine  their  examinations  only  to  the  supporting 
structures  and  radiographs  taken  of  the  roots  to  outline  rarefied  areas, 
for  one  may  have  a  pulpless  tooth  present  without  a  rarefied  periapical 
area  and  at  the  same  time  have  a  chronic  infective  process  in  the  rem- 
nants of  pulp  tissue,  which  I  have  found  in  three  cases  to  be  account- 
able for  a  serious  secondary  effect. 

Nor  can  one  with  any  degree  of  assurance  eradicate  periapical  in- 
fections by  the  mere  extraction  of  teeth  unless  it  be  accompanied  by  a 
curettement,  for  in  two  instances  I  have  had  patients  go  several  months 
without  any  symptoms  of  the  original  secondary  involvements  and  then 
have  noted  their  reappearance  without  the  development  of  any  new  focal 
infections,  and  upon  making  blood  examinations  I  found  the  possible 
evidence  of  a  chronic  infection,  although  the  tissue  had  healed  with  every 
appearance  of  being  normal  over  the  area  where  the  tooth  was  removed. 
I  then  opened  into  the  old  infected  tract,  curetted  it  and  in  one  instance 
the  patient  had  a  definite  reaction  similar  to  that  experienced  after  in- 
jection of  an  autogenous  vaccine  during  the  original  treatment.  A  second 
patient  had  a  less  marked  reaction.  Therefore  it  becomes  necessary  to 
do  something  more  than  to  extract  teeth  or  amputate  roots  and  do  an 
indifferent  curettement  to  secure  positive  elimination  of  focal  infections 
associated  with  teeth. 

In  closing  this  communication  I  wish  to  express  my  appreciation 
of  Hunter's  early  studies  upon  the  effects  of  oral  sepsis  and  the  valuable 
contributions  of  Billings  and  his  associates  upon  the  systemic  effects  of 
chronic  focal  infections. 


Che  necessity  Tor  the  Use  of  the  Radiograph  in  onhodoniii. 

By  DR.  A.  H.  KETCHAM,  Denver,  Colorado. 


The  radiograph  is  just  as  important  to  the  orthodontist  as  Dr. 
Brownlie,  in  the  preceding  paper,  has  shown  it  to  be  to  the  general 
practitioner;  and  without  access  to  an  X-ray  apparatus,  so  that  it  may  be 
used  as  freely  as  ownership  would  imply,  the  orthodontist  cannot  give 
his  patients  that  service  which  they  have  a  right  to  expect. 

There  are  many  cases  of  impacted  teeth,  and  the 

Impacted  operator  gropes  in  the  dark  unless  he  has  determined 

teeth.  their    exact    position    before    beginning    treatment. 

(Figs,  i  to  7.)  Frequent  use  of  the  X-ray  is  re- 
quired thereafter  to  determine  the  movement  of  the  impacted  tooth. 
Fig.  i  shows  an  impacted  cuspid  lying  in  the  palate  and  nearly  in  a 
horizontal  plane,  with  the  apex  of  the  root  opposite  that  of  the  second 
premolar.  The  shadow  of  the  end  of  the  lateral  incisor  root  cannot  be 
seen  through  the  crown  of  the  cuspid,  therefore  it  was  assumed  that  the 
root  presented  a  case  either  of  resorption  or  arrested  development.  In 
the  essayist's  opinion  the  latter  is  more  probable. 

Fig.  2  shows  the  checking  up  of  the  cavity  which  was  drilled  to 
receive  a  pin  after  the  tissues  had  been  cut  away  and  the  opening  over 
the  crown  of  the  tooth  packed  with  antiseptic  dressing  for  several  days. 

Fig  3  shows  attachment  to  the  cuspid  by  means  of  a  pin  carrying 
retaining  tube  for  the  .030"  wire.  Into  the  tube  was  inserted  the  end 
of  the  .030"  spring  wire  which  projects  from  the  .030"  arch  of  the  pin 
and  tube  appliance.  Pressure  was  exerted  in  a  lingual  direction  so  as 
to  move  the  crown  of  the  cuspid  away  from  the  end  of  the  lateral  incisor 
root.  This  picture  shows  that  space  has  been  gained  at  this  point. 
Previous  to  this  time  pressure  upon  the  lateral  incisor  crown  produced 
a  sensation  of  grating  as  the  root  end  rubbed  against  the  crown  of  the 
cuspid. 

Fig  4  shows  the  cuspid  crown  moved  away  from  the  lateral  incisor 
root,  and  that  the  cuspid  is  moving  downward.  At  this  point  connection 
between  the  projecting  .030"  wire  and  the  tube  attached  to  pin  in  tooth 
was  through  a  wire  ligature  in  order  to  give  an  universal  joint. 

Fig.  5  shows  another  step  in  the  downward  movement  of  the  cuspid. 
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and  that  the  apex  of  its  root  has  moved  a  greater  distance  from  the  root 
of  the  second  premolar.  The  length  of  the  pin  cemented  in  cavity  in 
cuspid  is  shown.  This  gives  an  idea  of  the  thickness  of  the  gum  tissue 
overlaying  the  cuspid  crown  when  treatment  was  started,  for  at  that  time 
the  outer  edge  of  tube  was  level  with  gum  tissue. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 


Fig.  6  shows  the  cuspid  nearly  down  in  position,  where  it  is  being 
rotated. 

Fig.  7  shows  the  crown  of  cuspid  in  place.  After  a  few  weeks'  rest 
a  band  carrying  tube  was  placed  upon  the  crown  and  pin  upon  the  arch, 
then  gentle  pressure  exerted  to  start  the  root  in  labial  movement. 

The  blunt  end  of  lateral  incisor  root  will  be  observed.  It  will  also 
be  noted  that  there  is  but  a  small  amount  of  alveolar  process  around  the 
root,  yet  the  pulp  is  vital  and  the  tooth  fairly  firm. 

The  essayist  doubts  if  this  tooth  movement  could  have  been  accom- 
plished at  all  without  the  aid  of  the  radiograph;  and  doubts  if  it  could 
have  been  carried  on  so  successfully  without  the  use  of  either  Dr.  Angle's 
pin  and  tube,  or  ribbon  and  bracket  appliance. 
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The   frequency   with   which   some  of  the   per- 
Tailurc  manent  teeth  fail  to  develop  is  not  appreciated  by 

•T  Development,         orthodontists  or  general  practitioners.     This  unfor- 
tunate condition  is  present  in  a  large  enough  per- 
centage of  cases  to  make  the  orthodontist  guilt\   of  gross  carelessness 


Fig.  7. 


Fig.  8. 


Fig.  10. 


Fig.   11. 


unless  he  systematically  examines  by  means  of  the  radiograph  the  region 
around  the  temporary  teeth. 

In  examining  over  three  hundred  cases  the  essayist  found  ten  per 
cent,  with  some  of  the  permanent  teeth,  which  should  succeed  the  tem- 
porary teeth,  absent.  Of  these,  twenty-three  cases  have  mandibular  sec- 
ond premolnrs  absent ;  ten  cases  have  one  or  more  maxillary  lateral  in- 
cisors absent ;  six  cases  have  maxillary  prcmolars  absent;  two  cases  have 
mandibular  first  premolars  absent.  'Flic  first  condition  is  present  in  such 
a  large  percentage  of  cases  that  it  occasions  no  surprise  to  the  experienced 
operator  to  discover  a  mandibular  second  premolar  absent  when  going 
through  the  regular  routine  of  .checking  up  temporary  teeth  with  the 
radiograph.  (Fig.  8.) 
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Now  that  the  public  and  the  profession  are  be- 

DWrmlnini  coming  educated  to  the  importance  of  beginning  the 

tot  CCRflth  treatment  of  orthodontic  cases  early,  even  before  any 

•T  K«0t$.  of  the  deciduous  teeth  are  lost,  a  larger  percentage 

of  our  work  is  for  children  from  four  to  seven  years 


Fig.  12. 


Fig.  13. 


Fig.  14. 


Fig.  15. 


of  age.  In  these  cases  not  only  is  it  necessary  to  determine  the  presence 
of  the  permanent  successors  of  the  temporary  teeth,  but  it  is  of  great 
value  to  determine  the  length  of  the  roots  of  temporary  teeth  to  decide 
whether  to  use  for  anchorage.  (Figs.  9,  10.)  Then,  too,  the  radiographs 
in  the  incisive  region  impress  upon  the  parents  of  the  little  patients  the 
necessity  for  prompt  treatment.  (Figs,  n,  12.) 

Radiographs  of  temporary  molars  which  are  decayed  give  an  idea 
of  the  time  when  the  premolars  will  erupt  and  show  parents  the  neces- 
sity oftentimes  for  immediate  filling  of  the  temporary  molars. 
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Radiographic    observation    of    the    length    and 
Observation  of         shapes  of  the  roots  of  permanent  teeth  before  ortho- 
th<  Root!  of  clontic  procedure  will  sometimes  cause  the  ortho- 

PertnaiCNt  Cielh.       dontist  to  modify  his  course  of  treatment. 

All  teeth  which  are  to  be  moved  should  be  radio- 
graphed before  the  placing  of  appliances  on  account  of  criticism  which 
may  come  up  if  later  the  roots  are  found  to  be  short.  Teeth  with  large, 
well-formed  crowns  may  have  very  short  roots.  (Fig.  13.)  In  cases 
where  the  appliance  is  placed  upon  such  teeth  without  radiographs,  and 
later  it  is  discovered  that  the  roots  are  short,  the  natural  tendency  is 
to  lay  the  blame  upon  the  operator  and  the  appliances.  Sometimes  radio- 
graphs reveal  a  tooth  with  the  root  end  blunt,  as  though  development  had 
been  arrested.  (Figs.  14,  15.)  Some  made  by  the  essayist  are  of  cases 
which  have  been  treated  by  the  orthodontist ;  others  of  cases  where  there 
has  been  no  orthodontic  interference.  At  the  present  time  there  is  an 
orthodontist  who  is  fearing  a  lawsuit  because  short  roots  have  been  dis- 
covered in  a  case  where  he  neglected  to  have  radiographs  made  before 
starting  treatment. 

There  is  a  field  in  orthodontia  which,  until  recently,  has  been  entirely 
overlooked ;  that  is,  radiographic  observation  of  the  behavior  of  roots 
of  permanent  teeth  during  orthodontic  treatment.  The  essayist  believes 
that  much  of  value  to  orthodontia  will  be  learned  through  this  means, 
and  in  closing  urges  all  orthodontists  to  use  the  X-ray  freely. 
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the  Ualue  of  Bacterial  Uacdnei  in  the  treatment  of  Pyorrbea. 

By  GEORGE  BAILEY  HARRIS,  D.D.,  Sc.Ml,  Detroit,  Mich. 
(From   the  Research  Laboratories  of   Parke,  Davis  &  Co.) 

For  centuries  it  has  been  known  that  recovery  from  certain  diseases 
produces  a  change  somewhere  within  the  body  which  lessens  susceptibility 
toward  reinfection  or  produces  a  total  immunity  for  a  certain  period, 
varying  in  different  diseases.  When  the  etiology  of  many  of  these  dis- 
eases was  discovered  to  be  due  to  certain  crganisms  called  bacteria,  many 
attempts  were  made  to  develop  an  immunity  by  injecting  killed  or  atten- 
uated cultures  of  the  bacteria  into  the  body. 

After  contraction  of  disease,  active  immunization  has  again  become 
impoita.nt.  This  is  due  to  the  recent  work  of  Dr.  Wright.  It  is  also 
important  to  keep  in  mind  the  lact  that  Dr.  Wright  used  bacterial  vac- 
cines before  he  discovered  opsonins  and  their  importance  in  the  pro- 
duction of  immunity. 

From  later  studies  he  has  come  to  the  conclusion  that  opsonin*  are 
of  great  importance  in  immunity  to  some  diseases,  but  that  they  are  de- 
creased in  amount  during  most  infection?,  and  that  they  can  be  greatly 
increased  by  the  injection  of  bacterial  vaccines.  The  cause  for  the 
decrease  in  inactive  infections  is  probably  due  to  the  action  of  the  toxins 
elaborated  by  the  bacteria,  destroying  the  tissue  cells  before  they  can 
liberate  opsonins. 

Bacterial  substances  and  products  are  absorbed  by  bacterial  infec- 
tions. According  to  the  amount  of  substance  and  products  absorbed, 
Immune  bodies  are  produced.  When  a  quantity  of  substance  and  prod- 
ucts are  absorbed  sufficient  immune  bodies  are  generally  produced  to 
effect  a  cure  of  the  disease;  but  when  little  absorption  takes  place  there 
are  not  enough  immune  bodies  produced  to  cure  the  disease,  and  then 
the  infection  becomes  chronic.  This  is  the  case  with  pyorrhea.  On 
account  of  the  localization  of  the  infection  very  little,  if  any,  absorption 
of  substance  takes  place,  resulting  in  a  chronic  infection.  In  order  to 
pioduce  enough  immune  bodies  to  effect  a  cure  from  pyorrhea  the  well- 
known  principles  of  active  immunization  must  be  employed. 
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This  method  is  to  actively  immunize,  by  the  in- 
liiictloiw  jection  at  tne  proper  time  and  in  the  proper  doses,  of 

(Of  killed  cultures  of  the  organisms  causing  the  infection. 

lmmuilz»ilon.  The  effect  of  these  injections  is  to  produce  certain 
changes  in  the  opsonic  content.  The  dose  should  be 
of  such  size  as  to  produce  only  a  slight  negative  phase,  lasting  only  a 
short  time.  This  is  followed  by  a  long  positive  phase.  When  the  positive 
phase  is  at  its  height  another  injection  should  be  given  so  that  the  nega- 
tive phase  of  the  second  injection  will  fall  on  the  positive  phase  of  the 
first  injection.  The  positive  phase  of  the  second  will  then  start  before 
the  first  positive  phase  returns  to  normal,  carrying  the  opsonic  content 
still  higher.  Unless  the  proper  dose  is  given  and  so  spaced  that  the 
index  will  be  continually  carried  higher  and  higher,  no  beneficial  results 
may  be  expected.  If  the  index  shows  a  marked  drop  after  an  injection, 
the  dose  has  been  too  large. 

In  pyorrhea  we  have  a  local  chronic  infection  with  the  bacteria  walled 
off  by  Nature  to  prevent  a  general  infection.  Little  or  no  absorption  of 
bacterial  substances  or  produces  can  take  place  under  these  conditions, 
preventing  any  immunizing  bodies  from  being  produced.  If,  however, 
bacterial  vaccines  are  employed  these  immunizing  bodies  are  produced  in 
sufficient  numbers  to  produce  a  cure,  provided  they  are  able  to  reach  the 
infected  area.  If,  by  surgical  means,  this  walled-off  area  is  broken  down 
PO  that  the  blood  can  get  in,  carrying  these  immunizing  bodies,  the  bac- 
teria will  quickly  be  destroyed.  Furthermore,  these  bodies  will  continue 
to  be  produced  for  a  long  time  after  the  infection  has  been  cleared  up, 
protecting  the  patient  against  a  reinfection  during  the  process  of  repair. 
Vaccine  treatment  is  the  only  treatment  that  offers  protection  from  re- 
infection during  the  process  of  repair.  This  is  an  important  factor  in  the 
treatment  of  pyorrhea. 

When  we  depend  entirely  upon  antiseptics  in 
JfMtUcptict  treating  pyorrhea  there  is  an  important  factor  that 

III  Pyorrbca.  snonld  be  considered ;  that  is,  that  bacteria  are  not 

fixed,  but  under  certain  conditions  are  able  to  under- 
go fundamental  changes.  Biologic  variations  so  commonly  found  in  the 
higher  forms  of  life,  both  animal  and  plant,  also  occur  in  the  lower 
forms,  although  they  may  not  he  noticeable,  due  to  the  simplicity  of  the 
organisms.  Dactcna  are  able  to  protect  themselves  when  unfavorable 
conditions  arise.  They  quickly  v.ndergo  fundamental  changes  and  adjust 
themselves  to  these  new  conditions.  They  are  able  to  protect  themselves 
against  chemical  agents  so  that  they  no  longer  have  the  destructive  action 
they  formerly  had.  Moreover,  they  will  retain  this  immunity  for  a  long 
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time  after  the  chemical  agent  to  which  they  were  subjected  has  been 
removed. 

While  this  paper  primarily  deals  with  vaccines, 
the  JImobea  tne  autnor  wm*  as^  y°ur  permission  to  cross  the  fence 

as  a  Cau$t  Of  and   consider  briefly   the  endamceba   which  has    re- 

Pyorrftea  fllPCOlariS.      cently  come  upon  the  dental  horizon.     While  it  is 
too  early  to  draw  positive  conclusions  in  regard  to 
emetin,  the  author  would  say  that  his  results  with  emetin  have  been  dis- 
couraging.    What  proof  have   we  that  the  endamceba   is   the  cause  of 
pyorrhea  ? 

The  fact  that  the  endamceba  is  eliminated  from  the  mouth  after  a 
few  injections  or  local  applications  of  emetin  cannot  be  accepted  as  proof 
that  it  causes  pyorrhea.  The  presence  of  the  endamceba  in  the  mouth 
does  not  indicate  that  it  plays  any  [art  in  this  etiology.  The  author  has 
repeatedly  tried  to  produce  pyorrhea  in  animals  by  means  of  the  enda- 
mceba, without  success.  The  introduction  of  a  streptococcus  after  the 
endamceba  had  failed  produced  pyorrhea  upon  the  first  introduction  of 
the  streptococcus. 

There  are  many  cases  reported  where  the  pus 
Effects  Of  was   stopped  with  emetin ;  beneficial   results,   to  be 

€tnetin.  sure.     The  author  does  not  doubt  that  pus  can  be 

checked  in  the  gums  with  emetin,  although  he  frankly 
admits  that  the  diminution  through  emetin,  in  the  cases  in  which  he 
has  tried  it,  has  not  been  to  any  marked  degree.  But  did  the  destruction 
of  the  endamcebae  cause  the  cessation  of  pus  ?  Did  it  ever  occur  to  those 
teporting  these  cases  that  the  endamceba  is  not  capable  of  producing  pus? 
The  elimination  of  the  endamccba,  in  the  writer's  mind,  has  no  connection 
with  the  cessation  of  pus  when  the  elimination  of  the  pus  has  followed 
the  use  of  emetin.  What  probably  occurred  was  this :  The  emetin  in- 
hibited the  growth  of  the  streptococcus  first  and  of  the  staphylococcus 
later,  for  the  staphylococcus  is  much  more  resistant  to  destructive  agents 
than  most  non-spore  producing  bacteria.  When  the  staphylococcus  is 
inhibited  and  their  numbers  reduce  1  the  pus  disappears  I  do  not  say  it  is 
eliminated  entirely.  It  simply  becomes  a  minus  quantity,  unless  a  platinum 
loop  is  put  down  into  the  pus  pocket  and  a  plant  made  Streptococci  and 
staphylococci  will  then  a  j:  pear.  As  soon  as  the  emetin  is  discontinued,  the 
bacteria  regain  their  virulence  and  numbers  and  pus  again  begins  to  ooze 
from  the  gums.  This  conclusion  is  drawn  from  a  series  of  experiments 
which  are  described  here. 
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pyorrbea  Jllvcolarts 

Induced  ID 
Cower  flnimali. 


Pyonhea  was  induced  in  animals,  using  strepto- 
coccus pyogene:  and  staphylococcus  albus.  When  a 
pus  pocket  had  been  formed  and  a  free  discharge  of 
pus  obtained,  the  emetin  treatment  was  instituted. 
Four  injections  caused  a  cessation  of  pus.  A  bac- 


Fig.   1. 


lerial  examination  of  the  pockets  showed  the  streptococcus  and  staphylo- 
coccus to  be  present,  but  their  numbers  were  greatly  reduced  and  their 
virulence  as  compared  with  their  virulence  before  the  injections  were 
given  was  much  less.  They  were  also  attenuated.  The  treatment  was 
resumed  in  the  hope  that  the  bacteria  might  be  totally  eliminated  from 
the  tissues.  Six  more  injections  were  given  and  another  bacterial  ex- 
amination made.  This  was  done  at  the  end  of  each  injection  after  the 
fourth.  The  bacteria  were  still  present  in  about  the  same  numbers  as 
they  were  at  the  end  of  four  injections,  the  last  six  apparently  having 
no  effect  upon  them.  To  date  the  author  cannot  say  whether  it  is  possi- 
ble to  eliminate  the  bacteria  entirely  by  the  use  of  emetin,  as  no  animal 
has  survived  the  emetin  treatments  long  enough  to  complete  the  ex- 
periments. From  the  present  indications  the  author  does  not  believe 
that  bacteria  can  be  eliminated  by  emetin.  The  result  of  these  experi- 
.nents,  while  they  were  not  carried  to  completion,  tend  to  show  that  the 
beneficial  results  obtained  from  the  use  of  emetin  was  not  the  result  of 
the  elimination  of  the  endamceba^  but  its  inhibitory  action  on  the  strepto- 
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coccus  and  the  staphylococcus.  As.timing  that  later  it  should  be  proven 
that  emetin  will  bring  about  the  total  destruction  of  the  involved  bacteria, 
it  would  not  effect  the  tissue  resistance  in  any  way;  it  would  not  produce 
an  immunity,  as  vaccines  do;  thus  the  necessity  would  exist  for  the  con- 
tinued administration  of  emetin  until  the  pockets  were  filled  in  to  prevent 
a  reinfection  and  return  of  pyorrhea. 


Fig.  2. 


A  traveling  salesman,  representing  a  drug  house, 
Historic*.         called  on  the  author.    In  the  course  of  our  conversa- 
0a$e  T.  lion  the  subject  of  pyorrhea  came  up.    He  asked  me 

if  I  used  einet'n.  I  replied  that  I  did  not  use  it.  He 
then  Lold  me  that  he  had  taken  the  treatment.  He  said  he  certainly  was 
benefited  for  a  time  and  seemed  to  be  completely  cured,  but  a  month  later, 
as  he  put  it,  "it  started  on  a  grand  slide  the  other  way."  Two  months 
afterward  he  was  as  bad  as  ever.  His  case,  with  others,  was  reported 
as  cured  in  one  of  our  dental  journals.  Fig.  i  shows  this  gentleman  four 
months  after  being  "cured." 

This  gentleman  had  been  troubled  with  rheuma- 

(5a$<  TT.  tism   for  over  two  years,   for  which   he   had   been 

unsuccessfully  treated  for  pyorrhea  both  locally  and 

with  emetin.     By  the  use  of  vaccines  this  result  was  obtained  (Fig    2). 
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Since  his  iccovcry  from  pyorrhea  he  has  not  been  troubled  with  rheuma- 
tism. Local  treatment  was  used,  to  be  sure,  but  not  until  the  pus  was 
stopped. 


Fig.  3. 


Fig.  4. 

Here  is  another  case  in  which  emetin  was  first 
Case  ITT.  used,  the  endamcebae  beim;  verv  prolific.     The  treat- 

ment was  a  great  disappointment  to  the  author. 
Vaccines  vvere  used  and  considerable  improvement  was  obtained,  but  a 
cure  was  not  effected,  due  partly  to  syphilis. 

Whenever  there  is  a  case  reported  where  vac- 
Case  TU.  cines  have  been  used,  combined  with  local  treatment, 
there   is   room    for  some   to  contend    that   the   local 
treatment,    and    that    alone,    war,    responsible    for   the    result    obtained, 


142 


giving  no  credit  to  vaccines  whatever.  The  case  shown  here  (Fig.  4) 
was  treated  with  vaccines  and  vaccine?  alone.  There  were  no  instructions 
given  as  the  care  of  the  teeth  01  the  use  of  the  toothbrush.  He  lived 
txactly  as  he  had  been  living  except  that  he  was  given  vaccines,  and 


Fig.  5. 

remember,  please,  tic-  local  treatment.  This  picture  (Fig.  4)  shows  the 
condition  before  treatment.  Five  injections  of  stock  vaccine  were  given 
every  five  days  without  any  reaction  that  was  noticeable  and  with  the 
discomfort  of  the  injections  only.  The  result  as  shown  in  Fig.  5  was 
obtained.  If  vaccine  treatment  did  not  produce  this  result,  pray  tell  me 
what  did?  But  this  case  is  not  completed  unHl  the  calcic  deposits  seen 
around  the  gum  margins  are  completely  removed. 

Let  me  say  just  a  v/ord  about  stock  vaccines. 

$(OCk  I  had  always  been  an  ardent  supporter  of  autogenous 

UatClncs.  vaccines  until  I  made  a  careful  study  of  autogenous 

and  stock  vaccines.     I  know  that  stock  vaccines  are 

looked  upon  as  being  extremely  unscientific,  but  they  are  often  used  by 

those  who  criticize  them  the  most.    The  autogenous  vaccine  is  effective 

if  one  or  more  strains  are  not  left  out  that  are  acting  the  major  role  in 

the  production  of  the  pus  and  the  destructive  action  on  the  gums.    Again, 

when  the  culture  must  travel  through  ihe  mails  for  some  time  before 

it  is  incubated,  it  will  not  make  as  good  a  vaccine  as  would  have  resulted 

had  it  been  incubated  at  once.    The  virulence  in  such  cases  can  be  raised 

by  passing  them  through  animals,  and  also  it  can  be  lowered  by  the  same 

means.    Furthermore,  there  is  no  way  to  tell  which  will  take  place  until 

it  is  injected  into  another  animal    T.nese  conditions  do  not  exist  in  a  stock 
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vaccine  if  it  is  properly  handled.  A  stock  vaccine,  in  order  to  possess  its 
greatest  value,  should  have  fresh  cultures  obtained  from  selected  cases 
of  pyorrhca,  constantly  added.  This  results  in  a  polyvalant  vaccine  con- 
taining a  large  number  of  strains.  For  instance,  the  stock  vaccine  I  am 
using  contains  cultures  obtained  from  over  100  cases  of  pyorrhea. 


Fig.  6. 

This  case   (Fig.  6)    is  a  very  interesting  one. 
U.  This     gentleman     is     sixty     years     old.      He     has 

never  indulged  in  alcoholic  liquors  and  has  taken  ex- 
cellent care  of  himself  all  his  life.  He  has  been  industrious  and  has 
always  earned  good  wages,  a  part  of  which  has  been  laid  aside  for  years. 
Six  years  ago  he  developed  arthritis,  which  gradually  became  so  bad  he 
was  forced  to  give  up  working.  At  the  hospital  he  was  told  that  he 
would  need  to  have  all  hk  teeth  out  before  they  could  do  anything  for 
him.  He  went  to  one  of  Detroit's  free  dental  clinics  to  have  them  ex- 
tracte  !,  After  an  examination  the  condition  was  diagnosed  as  pyorrhea. 
He  was  unable  to  close  his  hands  any  further  than  is  shown  in  Fig  7. 
He  could  not  straighten  his  arm  out  or  bend  it  to  the  shoulder.  His 
knees  were  so  bad  that  he  could  not  get  to  the  office  at  times.  He  had 
a  constant  temperature  of  from  99.2  to  100.7.  He  often  told  me  that 
he  felt  like  jumping  in  the  river  and  ending  it  all.  Cultures  were  taken 
from  every  pocket  and  separate  cultures  raised.  Fifteen  cultures  were 
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taken  and  two  plants  made  from  each  culture.  An  examination  of  the 
cultures  showed  streptococcus  pyogenes  and  staphylococcus  albus.  He 
was  given  an  injection  of  stock  vaccine,  l/2  cc.,  containing  the  following: 
Streptococcus  pyogenes,  20,000,000;  staphylococcus  albus,  100,000,000, 
and  pneumococcus,  20,000,000  per  l/2  cc.  The  next  day  he  -did  not  feel 


Fig.  7. 


Fig.   8. 


as  well,  having  a  temperature  of  101.  That  was  due  to  the  reaction  from 
the  vaccine.  On  the  following  day  he  said  he  felt  better  than  he  had  for 
many  months.  His  temperature  was  normal.  Four  days  later  he  was 
given  another  injection.  No  reaction  followed  this  injection.  This  was 
followed  by  a  decided  drop  in  the  flow  of  pus.  The  dose  was  then  in- 
creased to  one  cc.  and  an  injection  giver,  every  five  days.  Three  days 
after  the  fourth  injection  he  said  he  felt  improved  and  could  walk  much 
better  and  had  little  pain.  I  saw  him  four  days  after  he  had  received 
his  sixth  injection.  He  had  control  of  ail  his  limbs.  He  could  close  his 
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hand,  as  in  Fig.  8,  straighten  his  arm  out  and  touch  his  shoulder  with 
his  hnndj,  something  he  had  not  been  able  to  do  in  years.  He  was  not 
able  to  dress  himself  before  he  was  relieved  of  pyorrhea.  After  treat- 
ment he  returned  to  work  and  has  worked  steadily  ever  since.  He  has 
gained  5}^  pounds.  Now  let's  study  this  case.  A  general  infection  fol- 
lowing pyorrhea.  A  new  focus  of  infection  had  developed  from  the  in- 
fection in  the  gum  tissue  and  had  this  case  been  successfully  treated  by 
local  means  the  new  focus  of  infection  would  have  remained.  There  is 
another  point  to  consider.  Pure  cultures  of  streptococcus  pyogenes  were 
obtained  from  this  gentleman's  blood.  His  temperature  came  from  that 
source.  Now,  what  chance  was  there  to  g'et  any  benefits  from  local  treat- 
ment alone  when  even  the  blood  was  carrying  the  bacteria  into  the 
pockets  ? 
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Oral  Sepsis  4$  Related  to  Systemic  Disease. 


W.  H.  STRIETMANN,  M.D.,  Oakland,  California. 


The  term  "oral  sepsis"  and  the  recognition  of  this  condition  as  a 
clinical  entity  is,  I  believe,  to  be  accredited  to  William  Hunter,  of  Eng- 
land, whose  early  recognition  of  the  condition  and  its  association  with 
general  debility  and  constant  dyspepsia  marks  the  beginning  of  the  study 
of  a  subject  which  within  the  last  decade  has  assumed  gigantic  propor- 
tions. Used  by  him  to  designate  a  condition  related  only  to  the  teeth,  it 
has  since  come  into  general  use  by  the  medical  fraternity  and  includes 
as  well,  sepsis  or  infection  originating  in  the  tonsils  or  elsewhere  in  the 
oral  cavity.  In  our  own  country  much  of  the  pioneer  work  of  educating 
the  medical  profession  as  well  as  the  dental  fraternity,  and  the  laity  to  a 
recognition  and  understanding  of  the  importance  of  this  subject  has 
emanated  from  Dr.  M.  H.  Fletcher,  of  Cincinnati,  Ohio.  The  subject 
to-day  is  occupying  the  medical  profession  to  such  an  extent  that  hardly 
an  issue  of  a  medical  journal  appears,  but  one  may  find  an  article  dealing 
with  it  at  least  indirectly,  and  yet  I  am  sorry  to  say  that  the  great  majority 
of  both  professions  are  far  from  recognizing  its  importance. 

I  realize  that  what  I  shall  have  to  say  may  be  received  with  much 
honest  doubt  and  perhaps  considerable  antagonism,  but  I  trust  that  you 
will  weigh  the  evidence  thoroughly,  and  in  the  future  study  these  cases 
conjointly  with  the  physician  with  a  vi«w  to  determining  for  yourselves 
from  personal  experience  whether  or  not  one  is  justified  in  such  con- 
clusions as  I  shall  draw. 

For  many  years  it  has  been  known  that  systemic 

SyittttiC  TnTtCtiWU       disease    of    certain     types     result     from     infections 

Of  Cocal  Origin.        which  were  originally  and  primarily  localized  to  a 

certain  definite  circumscribed  focus  of  infection.  Thus 

I  might  call  to  your  attention  an  infection  such  as  we  meet  in  a  carbuncle. 

Here  the  focus  is  primarily  localized,  but  before  long  it  extends  and  I 

have  no  doubt  that  all  of  you  have  heard  of  cases  in  which  the  individual 

so  afflicted  has  finally  succumbed  to  general  septicemia,  or  as  it  is  com- 
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monly  known,  "blood-poisoning."  You  have  also  no  doubt  heard  of  such 
cases  of  blood-poisoning  following  a  trivial  accident  such  as  a  cut  in  the 
finger  which  became  infected,  or  an  infected  abrasion  of  the  skin. 

We  know  medically  that  syphilis  has  a  primary  focus  in  the  so-called 
chancre  and  that  subsequently  the  infection  becomes  generalized  and  in- 
vades the  entire  body.  Gonorrhea  begins  as  a  urethritis  and  may  remain 
so — but  on  the  other  hand,  it  may  become  generalized  and  invade  the 
joints  of  the  body  producing  a  gonorrhoeal  arthritis  or  "rheumatism,"  a 
gonorrhccal  endocarditis,  or  even  a  septicaemia  which  may  prove  rapidly 
fatal.  1  wonder  also,  if  it  has  not  come  to  your  ears  at  some  time  or 
other  that  so-and-so  died  of  blood-poisoning  following  the  extraction  of 
an  ulcerated  tooth  ? 

In  other  words  it  means  that  before  a  patient  can  be  the  victim  of  a 
generalized  infection,  the  infective  organism  must  have  gained  admission 
to  his  general  system  through  some  primary  focus  or  port  of  entry.  And 
it  would  not  be  unreasonable  to  suppose  that  teeth  and  the  structures  in 
which  they  are  imbedded  may  sometimes  be  held  responsible  as  being 
the  site  of  the  primary  focus.  That  such  is  really  the  case  and  not  merely 
a  generalization  based  on  possibility  we  have  now  ample  proof  to  demon- 
strate. 

E.    C.    Rosenow    of    Chicago,    has    for    some 

KOfCMOW's  years  been  conducting  a  series  of  experiments  which 

experiments  can  leave  no  room  for  doubt  as  to  the  culpability  of 

and  Tlndinas.  teeth  and  tonsils  (oral  sepsis)  in  the  production  of 

such    systemic    diseases    as   articular    and    muscular 

rheumatism,  endocarditis,  streptococoemia   and  other   allied  conditions, 

and  in  order  to  more  fully  understand  the  subject,  I  shall  briefly  review 

his  work  and  conclusions. 

Starting  with  a  certain  form  of  streptococci,  Rosenow  was  able,  by 
varying  the  cultural  conditions  under  which  he  grew  these  organisms,  to 
transform  the  original  type  into  other  types  of  streptococci  which  we 
have  been  accustomed  to  look  upon  as  distinctly  different  from  one 
another,  in  their  biologic,  serologic,  and  clinical  characteristics.  Not  only 
was  he  able  to  produce  different  forms  of  streptococci  but  he  further 
changed  streptococci  into  the  diplococci  of  pneumonia  and  vice  versa. 
The  essential  cultural  factor  which  he  employed  in  bringing  about  these 
changes  was  a  variation  in  the  degree  of  oxygen  tension. 

Variations  in  the  degree  of  oxygen  tension  are  more  or  less  difficult 
to  obtain  by  laboratory  methods.  On  the  other  hand  in  nature  we  could 
ask  for  nothing  better  than  the  oral  cavity  when  it  becomes  diseased. 

148 


Thus  tonsils  when  infected  become  edematous  and  congested  in  some 
areas;  scarred,  fibrous  and  contracted  with  little  blood  in  others,  so  that 
they  are  well  supplied  with  oxygen  through  the  blood  stream  in  some 
portions  and  very  poorly  supplied  in  others.  The  crypts  themselves  upon 
their  surface  and  in  their  depths  offer  the  same  variability  in  degree  of 
oxygen. 

In  pyorrhoea  there  is  beside  the  endamebic  disease  demonstrated  by 
Bass  an  associated  infection  with  pus  forming  organisms,  mostly 
streptococcic  in  type,  which  are  commonly  present  in  all  mouths.  This 
infection  begins  around  the  gingival  margin  and  is  probably  not  very 
dangerous  as  regards  systemic  diseases  as  long  as  it  remains  on  the  sur- 
face. The  process  extends,  however,  to  the  deeper  structures,  and  Bass 
has  demonstrated  that  the  endamebae  themselves  actually  pick  up  and 
carry  micro-organisms  into  the  deeper  structures. 

Here  the  only  oxygen  obtainable  is  that  in  the  tissues  brought  there 
by  the  blood  stream.  If  the  tissue  be  infected,  it  is  soon  inflamed  and 
edematous ;  it  resists  further  invasion  very  feebly,  and  the  bacteria  mul- 
tiply. Edema  interferes  with  circulation  and  interference  with  cir- 
culation increases  edema,  and  what  was  once  an  aerobic  culture  of  an  or- 
ganism now  goes  through  various  modifications  in  its  cultural  environment 
and  the  organism  assumes  different  pathogenic  properties.  They  gain 
entrance  into  the  blood  stream  and  finally,  depending  upon  their  particular 
affinity  for  certain  structures  find  lodgment  in  a  small  capillary  loop  and 
systemic  disease  has  its  beginning. 

What  may  this  systemic  disease  be  ?  Rosenow's  early  work  was  con- 
fined to  endocarditis  or  infection  of  the  heart  valves,  and  articular  and 
muscular  rheumatism.  He  found  that  cultures  from  tonsils  or  infected 
teeth,  blind  abscesses,  etc.,  from  an  individual  suffering  from  these  dis- 
eases when  injected  into  animals  would  produce  similar  lesions.  He 
isolated  from  joints  and  muscles  organisms  which  when  injected  into 
animals  produced  again  the  same  disease.  From  pus  derived  from  tonsils 
he  found  a  mixture  of  types  of  organisms  which  produced  mixed  rheu- 
matic and  endocarditic  changes.  He  showed  further  that  these  diseases 
were  embolic  in  origin,  that  is,  that  a  clump  of  organisms  became  lodged 
in  a  capillary  loop,  which  was  too  small  to  admit  of  its  passage  and 
located  in  a  tissue  for  which  the  given  organism  possessed  a  particular 
affinity.  If  this  was  in  a  heart  valve,  an  endocarditis  resulted ;  if  in  the 
terdinous  end  of  a  muscle,  a  muscular  rheumatism  developed ;  If  in  the 
synovial  membrane  of  a  joint,  an  articular  rheumatism  was  the  sequel. 
As  might  well  have  been  supposed  the  list  of  infe-ctious  embolic  disturb- 
ances has  since  grown  and  depending  upon  the  lodgment  of  the  bacterial 
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cmbolus,  we  may  have    the  pneumonias,   nephritis,   choleystitis,   appen- 
dicitis, etc. 

R.    T.    Woodyatt   has    called    attention    to    the 
findings  frequency  with  which  exophthalmic  goitre  is  associ- 

of  Other  ated  with  infected  mouths,  and  Rosenow  has  in  a 

Tncestlgaton.  mirnhei  of  such  cases  isolated  a  streptococcus  from 

the  thyroid  gland  which,  when  injected  into  animals, 
causes  a  hyperthyroidism  to  develop.  Woodyatt  has  also  collected 
a  number  of  cases  of  glycosuria  in  which  infections  of  the  mouth  were 
present  and  the  glycosurias  disappeared  after  the  infected  teeth  or  tonsils 
were  removed.  VVm.  B.  Wherry  of  Cincinnati,  has  studied  a  number 
of  cases  of  infected  mouths  and  has  found  that  there  are  apparently  peri- 
odic discharges  of  organisms  into  the  blood-stream  without  any  systemic 
disease. 

This  latter  phenomenon  of  the  periodic  sowing  of  organisms  into  the 
general  circulation  probably  explains  the  cause -back  of  a  case  of  paroxys- 
mal, transient  glycosuria  observed  by  the  author,  which  was  independent 
of  diet  and  disappeared  entirely  after  the  removal  of  a  tooth  which  had 
an  abscess  at  the  root-tip  revealed  by  the  X-ray  but  otherwise  undemon- 
strable  by  a  very  competent  dentist. 

Martin  Fischer  adds  to  the  list,  arterio-sclerosis  which  is  to  be 
looked  upon  as  an  embolic  process  in  the  minute  blood  vessels  which 
supply  the  coats  of  the  larger  arteries  of  the  body.  It  may  likewise  be- 
come lodged  in  the  capillaries  of  the  kidney  and  produce  nephritis,  and 
as  you  have  been  told  before,  during  this  Congress,  a  so-called  arthritis 
deformans  may  result  from  invasion  of  both  the  joints  proper  and  the 
tissues  about  the  joint. 

The  foregoing  systemic  diseases  may,  then,  result  from  oral  sepsis 
and  other  localized  infections  throughout  the  body.  For  the  present  let 
us  confine  ourselves  to  such  conditions  when  they  have  as  their  primary 
focus,  infection  about  the  teeth  including  such  things  as  pyorrhoea  and 
blind  abscess,  and  consider  for  a  moment  the  causative  factors  of  such 
infections. 

The  subject  of  pyorrhoea  has  received  much  attention  lately  and  what 
I  might  say  about  the  role  of  the  endamceba  of  Bass  would  be  repetition 
of  a  thing  which  I  have  no  doubt  has  been  thoroughly  thrashed  out  dur- 
ing this  Congress.  Furthermore  it  has  no  direct  bearing  upon  the  subject 
under  discussion  other  than  that  the  endamcebae,  as  before  mentioned, 
may  and  do  carry  microbic  organisms  into  the  deeper  tissues  and  thus 
change  the  cultural  conditions,  which  in  turn  alters  the  pathogenicity  of 
the  streptococcic  group  as  proved  by  Rosenow. 


Let  us  consider  on  the  other  hand  the  etiology 
Etiology  °f  root  abscesses.     Here  I  would  have  you  consider 

Of  RlOt  earnestly  the  causative  factors  spoken  of  by  Martin 

flb»cw«.  H.  Fischer.     He  calls  attention  to  the  fact  primarily 

that  teeth  are  living  structures.  All  of  us  know  that 
living  tissue  of  any  kind  is  infinitely  more  resistant  to  infection  than  dead 
tissue.  Hence  any  procedure  which  would  tend  to  interfere  with  the 
vitality  of  the  tooth  or  its  surrounding  structures  must  of  necessity  lower 
resistance  to  infection  and  predispose  to  local  disease.  Under  this  head- 
ing we  must  place  the  use  of  arsenic  and  strong  antiseptics  such  as 
phenol  tricresol,  etc.  These  substances  destroy  bacteria  no  doubt,  but 
they  destroy  living  tissue  as  well. 

Then  comes  the  process  known  as  devitalizing  a  tooth.  The  popular 
conception  is  that  this  process  removes  the  nerve  from  the  pulp  canal, 
but  as  Fischer  has  pointed  out,  it  also  removes  the  nutrient  artery  from 
the  center  of  a  tooth,  which  naturally  results  in  the  death  of  the  tooth 
centrally,  again  producing  a  favorable  ground  for  the  growth  of  bacteria. 
With  the  central  canal  deprived  of  its  blood  supply  the  pericementum 
alone  is  left  to  nourish  the  tooth,  a  thing  which  at  best  could  be  but  very 
imperfectly  done,  but  with  an  existing  pyorrhoea  or  the  further  dental 
operation  of  placing  a  crown  which  necessitates  the  grinding  away  of  the 
convex  sides  of  projecting  portions  of  the  teeth,  thus  destroying  many 
living  cells  again,  it  becomes  an  impossibility.  Further  the  snugly  fitting 
crown  causes  a  pressure  necrosis  of  the  underlying  cells.  Infection  in- 
variably occurs  around  such  crowns  and  the  primary  focus  of  possible 
subsequent  systemic  disease  is  planted. 

The  foregoing  is  not  intended  in  anyway  to  reflect  upon  the  technique 
of  the  dentist,  the  sterilization  of  hands  and  instruments,  etc.,  for  I  am 
firmly  convinced  that  this  precaution  is  becoming  general  among  them. 
Likewise  devitalizing  may  be  necessary  for  certain  dental  procedures  now 
in  use,  but  I  trust  the  inexhaustible  ingenuity  of  the  dental  profession 
will  soon  find  a  way  to  do  without  this  method  of  treatment  and  indeed, 
it  is  well  known  that  dentists  abhor  the  full  gold  crown  as  much  as  the 
physicians,  but  find  themselves  compelled  to  use  it  in  order  to  "  save  a 
tooth." 

This  brings  me  to  the  nmportant  point  in  the 

SftOMld  flll  discussion  of  the  topic  at  hand.    Is  it  wise  always  to 

CCCtb  be  attempt  to  "save  the  tooth"  ?     About  a  year  ago  I 

Saved?  observed  a  case  of  malignant  endocarditis  resulting 

in  the  death  of  a  woman  who  had  a  number  of  loose 

teeth  that  were  continually  bathed  in  pus  and  which  I  considered  to  be 

the  origin  of  her  systemic  disease.     After  her  death  her  husband  came 


to  me  and  I  found  a  badly  infected  loose  cuspid  with  two  sinuses  dis- 
charging through  the  gum  above.  An  X-ray  showed  a  root  abscess  about 
the  size  of  a  pea  and  1  advised  him  to  have  it  removed  at  once.  He  was 
called  hurriedly  to  Denver  whence  1  received  a  letter  from  him  in  which 
he  said:  "You  will  be  glad  to  hear  that  I  have  found  a  very  clever  den- 
tist here,  who  promises  me  that  he  can  save  my  tooth."  He  did  save  the 
tooth  and  likewise  the  infection.  The  man  has  since  had  an  articular 
rheumatism  and  found  a  dentist  who  was  clever  enough  to  extract  the 
offending  member. 

I  believe  that  I  realize  as  well  as  the  members  of  your  profession 
the  necessity  of  saving  teeth,  but  I  feel  that  there  is  a  time  when  it  is  a 
crime  to  attempt  to  save  teeth.  And  it  is  for  the  recognition  of  this  that 
I  beg  your  co-operation.  The  mouth  is  only  a  part  of  the  body  and  yet 
it  has  been  pitifully  neglected  by  the  average  physician  in  the  past.  On 
the  other  hand  because  the  primary  infectious  focus  begins  around  the 
teeth  is  no  good  reason  for  the  dentist  to  say  "this  tooth  should  not  be 
removed ;  it  can  be  saved."  I  have  often  had  patients  return  to  me  with 
the  remark  that  their  dentists  absolutely  refuse  to  extract  a  given  tooth 
announcing  that  it  "has  nothing  to  do  with  your  rheumatism,  etc."  To 
such  dentists  I  would  respectfully  suggest  that  they  know  nothing  about 
it.  On  the  other  hand  I  am  perfectly  willing  to  admit  that  the  medical 
profession  know  practically  nothing  about  dentistry.  To  them  a  root 
abscess  is  in  a  class  with  an  infected  Fallopian  tube,  a  mastoid  full  of 
pus  or  a  tonsil  that  is  septic,  and  the  infection  must  be  treated  surgically. 
Of  course,  the  whole  thing  resolves  itself  ultimately  into  a  matter  of  pro- 
phylaxis. Teeth  must  not  be  allowed  to  get  into  the  deplorable  state  in 
which  we  both  so  often  find  them.  This  requires  education  and  I  con- 
gratulate your  profession  on  the  magnificent  work  it  has  done  in  this 
connection  by  the  wholesale  examination  of  school  children  and  the  es- 
tablishment of  free  clinics  in  the  schools  and  congested  districts.  I  envy 
you  the  power  you  exercise  over  most  of  your  patients  to  make  them  re- 
turn to  you  at  certain  intervals  for  examination.  I  have  tried  to  do  this 
with  every  patient  I  have  seen  in  the  last  three  years  and  I  have  two  who 
realize  the  honesty  of  my  purpose. 

In  conclusion  let  me  ask  that  the  two  professions  co-operate  to  the 
fullest  to  determine  the  result  of  radical  removal  of  badly  infected  teeth 
on  the  one  hand  as  contrasted  with  the  conservative  treatment  of  such 
cases  on  the  other  hand.  Let  us  try  to  determine  when  you  may  save 
us  from  losing  a  tooth  and  when  losing  a  tooth  may  save  us  perhaps  from 
a  fatal  disease. 
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Patbologtcal  Conditions  found  in  the  mouths  of  Some  CMldrcn. 

By  M.  EVANGELINE  JoRDON,  D.D.S.,  Los  Angeles,  California. 


Malnutrition  is  more  prevalent  and  much  more  disastrous  than  is  at 
present  understood.  That  its  causes  and  effects  are  matters  that  distinctly 
concern  the  dentist  will,  I  hope  be  gathered  from  the  history  of  a  few 
cases.  While  these  cases  are.  extreme,  they  are  by  no  means  rare,  and 
are  used  to  emphasize  the  need  of  a  better  understanding  of  one  of  the 
results  of  malnutrition. 

Diet  and  dentistry  have  a  close  relationship ;  but  I  do  not  know  of  a 
single  dental  college  that  has  a  course  of  lectures  upon  dietetics. 

The  subject  of  infant  feeding  with  relation  to  oral  conditions — 
hygiene,  calcification  of  the  teeth,  malocclusion  and  caries — is  one  that 
must  be  faced  by  the  dental  profession.  This  has  become  necessary  be- 
cause the  medical  profession,  which  has  directed  infant  feeding  for  the 
last  half  century,  has  been  unable  to  gain  headway  against  the  rapid 
increase  of  dental  caries.  Their  policy  of  using  easily  digested  food, 
requiring  little  or  no  mastication,  while  possibly  most  excellent  from  their 
standpoint,  leaves  much  to  be  desired  from  a  dental  point  of  view. 

A  perfect  denture  cannot  be  developed  unless  we  have  perfect  di- 
gestion. How  can  this  be  maintained  when  life,  beginning  on  a  bottle. 
h  carried  along  upon  a  diet  of  highly  concentrated  starches  and  sugars, 
and  adult  life  is  reached  with  ho  necessity  or  knowledge  of  proper 
mastication  ?* 

The  gratifying  results  that  follow  a  change  of  diet  and  an  education 
in  "how  to  chew"  leads  one  to  the  belief  that  if  the  present  generation 
were  educated  upon  the  effects  of  diet  upon  the  teeth  the  next  one  might 
have  better  dentures  and  would  stand  a  splendid  chance  of  escaping 
caries  and  lhat  much-feared  disease,  pyorrhea. 

Madeline  M.,  ten  months.    She  was  brought  for 

Cut  Ho.  I.  treatment  February  23d.     The  history  was  that  she 

was  bottle-fed  and  during  the  first  three  months  there 

was  severe  malnutrition.     Then  for  four  months  she  had  been  very  well 

and  had  gained  in  weight  and  strength.     When  dentition  began  at  the 

*See  paper  by  Dr.  Lawrence  W.  Baker,  DENTAL  ITEMS  OF  INTEREST, 
July,  191fl.— Ea 
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seventh  month  there  was  a  general  disturbance  of  the  system  and  colic, 
tenderness  of  the  joints  and  swollen  gums,  which  had  increased  up  to  the 
time  when  I  saw  her.  Examination  of  the  mouth  disclosed  dark  inflamed 
and  swollen  gums  nearly  covering  the  six  erupted  incisors,  with  the  area 
over  the  erupting  lower  laterals  a  dark  purple.  The  child  was  suffering 
with  painful  joints,  particularly  one  of  the  innominates,  and  was  also 
suffering  from  colic.  It  was  a  typical  case  of  scurvy.  The  child  had 


Fig.  9. 


Fig.  1. 

been  under  the  treatment  of  an  osteopath  for  three  months,  but  no  change 
had  been  made  in  her  diet  and  there  had  been  no  improvement  in  her 
condition. 

I  prescribed  an  addition  of  orange  juice  to  the  diet,  as  no  fruit  juice 
was  given.  Locally  the  mouth  was  to  be  swabbed  out  with  boracic  acid 
and  the  gums  gently  massaged  several  times  a  day.  I  saw  the  child  in 
two  weeks  and  there  was  great  improvement.  March  i6th,  when  she 
made  the  last  visit  to  the  office,  the  gums  were  normal  and  nearly  all 
tenderness  of  the  joints  had  disappeared.  March  iQth  the  mother  wrote 
me:  "Baby  is  doing  fine.  Has  gained  one  pound  in  two  weeks  and  her 
recovery  has  been  very  rapid.  Her  legs  are  entirely  over  their  sensitive- 
ness and  her  mouth  seems  to  be  in  excellent  condition.  She  is  cutting 
two  more  teeth  and  does  not  seem  to  suffer  much  distress." 

Barbara  McG.,  four  and  one-half  years  old,  ap- 

€a$C  no.  2.  plied  for  treatment  May  i8th.    The  two  upper  lateral 

and  right  central  incisors  had  dead  pulps  with  badly 

swollen  gums    (Fig.    i).     She  was  born  in   a  well-to-do   family,  of  a 

mother  who — while  apparently  in  robust  health — had  suffered  so  severely 

with  richitis  in  her  own  childhood  that  from  her  hips  down  she  lacks 
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more  than  a  foot  of  being  in  proper  proportion.  Barbara  was  born 
twenty-one  months  after  a  sister  whose  development  has  been  normal. 
She  early  showed  a  lack  of  proper  development  which  the  physicians 
thought  due  to  lack  of  recuperation  on  the  part  of  the  mother  from  the 
former  childbirth.  Barbara  now  has  badly  bowed  legs,  but  otherwise  is 
healthy  in  appearance.  Last  September  she  had  a  fall  and  an  abscess 
appeared  upon  the  gum  over  one  of  the  incisors.  In  January  she  had 


Fig.  3. 

a  second  fall  and  her  teeth  again  were  abscessed.  There  was  no  caries 
of  the  teeth  and  the  dentists  consulted  only  opened  the  abscess  through 
the  gums  without  treating  the  root  canals. 

I  drilled  through  the  lingual  surface  of  the  teeth,  gave  three  treat- 
ments of  formocresol,  and  as  all  pus  and  swelling  had  disappeared  I  filled 
the  pulp  chambers  with  alum  paste  and  gutta-percha. 

In  August  the  central  became  so  loose  that  it  was  necessary  to  re- 
move it.  Fig.  2  shows  two  views  of  the  tooth  after  exfoliation. 

Carol   S.,  age  four;  eight-months'  baby.     The 

6*K  n«.  3.  child  is  large  and  fleshy,  but  she  inherits  a  tendency 

to  tuberculosis.  She  had  indications  of  anaemia.  Ap- 
parently there  was  a  lack  of  co-ordination  of  the  muscles  in  walking, 
although  later  I  discovered  that  an  abnormal  condition  of  the  mind  of 
the  mother  had  prevented  the  child's  development  in  that  respect.  She 
told  me  that  there  was  a  history  of  richitis  and  malnutrition,  but  just 
how  much  of  this  was  dependable  I  am  unable  to  determine.  At  least  the 
child  could  not  walk  alone  nor  climb  into  the  chair  when  she  came  to 
me  on  her  fourth  birthday.  Between  her  second  and  third  year  she  had 
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a  fall  which  resulted  in  abscesses  of  the  upper  central  incisors  (Fig.  3). 
Five  teeth  had  dead  or  exposed  pulps,  and  when  these  were  treated  and 
all  other  cavities  filled  she  rapidly  improved.  She  walks  and  runs  about 
very  actively,  just  as  do  other  children  of  her  age. 

Albert  B.,  age  six.     The  history  is  that  at  six 

Case  Do.  4.  months  he  had  chicken-pox.     Before  he  was  two  he 

had  an  operation  for  the  removal  of  his  tonsil?  and 

adenoids.    About  that  time  he  began  to  suffer  from  croup  and  continued 


Fig.  4. 

to  do  so  for  over  a  year.     Before  he  was  three  he  had  whooping-cough, 
which  was  immediately  followed  by  measles. 

He  shows  the  results  of  malnutrition.  Examination  showed  that 
both  the  lower  first  molars  had  abscesses  of  many  months'  standing  (Figs. 
4  and  5).  These  had  been  unsuccessfully  treated,  and  apparently  Na- 
ture was  pushing  up  the  first  bicuspids  to  occupy  the  space  where  the 
molars  should  be  exfoliated.  A  few  treatments  healed  the  abscesses  and 
and  the  bicuspids  stopped  their  advance. 

Rose    M.,    seven    years,    undersized,    weighing 

Clft  HO.  5.  only  36.8  pounds.     Came  for  treatment  in  January. 

The  last  of  February  five  teeth  with  dead  pulps  and 
a  number  of  cavities  had  been  treated  and  filled,  but  the  gums  remained 
swollen  and  bleeding.  Pus  could  be  pressed  from  under  their  margins. 
All  loose  teeth  whose  edges  were  rough  from  root  resorption  were  ex- 
1i acted.  As  the  condition  of  the  gums  did  not  improve  she  was  sent  to 
a  physician  for  a  physical  survey.  The  blood  count  and  urine  were  nor- 
mal. The  diagnosis  was  malnutrition,  due  to  improper  food.  She  was 
then  put  upon  a  diet  and  gained  in  weight,  but  there  was  little  improve- 
ment in  the  condition  of  the  gums.  May  i8th,  had  a  microscopic  exam- 
ination made,  and  amoebae  buccalis  were  found  under  the  margins  of  the 
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gums.  One-eighth  of  a  grain  of  emetin  was  given  hypodermically  in  the 
deep  muscles.  May  2oth,  one-quarter  of  n  grain  was  given,  and  although 
on  the  26th  no  amoebae  were  found,  a  third  dose  of  one-quarter  grain 
was  given.  July  7th  three  slides  were  made,  but  no  amoebae  could  be 
found,  although  there  still  was  pus.  August  I3th  she  was  given  the  Von 
Pirquet  tuberculin  test,  which  showed  a  strongly  positive  reaction  in 
twenty-four  hours.  In  forty-eight  hours  the  reaction  attained  its  maxi- 


Fig.  7. 


mum  with  marked  hyperemia  and  some  swelling  around  the  site  of  in- 
oculation. It  began  to  fade  on  the  fourth  day,  and  entirely  disappeared 
on  the  seventh  day.  The  chest  examination  varied  very  slightly  from 
normal.  Heliotherapy,  that  is,  the  exposure  of  a  considerable  portion  of 
the  body  to  the  sunshine,  was  recommended,  and  her  condition  was  grad- 
ually improved.  She  had  gained  three  pounds  within  six  weeks  and  the 
condition  of  her  gums  is  improving.  There  was  a  slight  swelling  and 
hvperemia  around  two  or  three  of  the  teeth,  but  no  pus  at  the  last  exam- 
ination. 

Milbnry  S.,  five  years  of  age.     The  history  of 

Ca$C  1H.  6.  the  case  is  that  he  was  healthy  until  the  fifth  month, 

when  he  had  an  almost  fatal  attack  of  pneumonia. 

This  so  delayed  his  development  that  dentition  did  not  begin  until  he  was 

a  year  old,  and  his  present  development  is  over  a  year  below  normal. 
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His  mother  attributes  the  early  destruction  of  his  teeth  to  medicines 
given  then  and  at  subsequent  periods,  but  undoubtedly  injudicious  feed- 
ing has  played  an  important  part.  The  predominance  of  unmasticated 
carbo-hydrates,  part  in  the  form  of  candy  eaten  at  all  hours,  has  resulted 
in  a  mouth  in  which  just  half  of  the  twenty  teeth  have  lost  the  pulps  (Figs. 
6  and  7).  Here  we  have  a  child  where  the  deciduous  teeth  are  lasting 


Fig.   9. 


less  than  one-third  of  the  time  for  which  they  were  created.  This  patient 
and  the  one  whose  model  I  shall  next  show  are  similar  in  many  ways. 

Marian  McN.,  nearly  seven.   1  fere  is  a  case  where 

€<l$C  HO.  7.  a  child  Mnder  seven  years  has  a  deciduous  denture 

nearly  worthless  for  mastication,  and  the  permanent 

teeth,  which  have  been  in  position  for  only  a  few  months,  are  rapidly 
breaking  down  (Figs.  8  and  9).  In  spite  of  all  we  can  do  with  prophy- 
laxis, cauterizing  with  silver  nitrate  and  alkaline  mouth  washes,  the  lower 
left  permanent  central  is  disintegrating  on  all  surfaces,  no  doubt  due  to 
acid  erosion.  Conditions  in  her  mouth  point  to  the  conclusion  that  she 
had  never  masticated  her  food,  and  as  you  can  see  from  the  model  her 
masticating  surface,  even  if  she  could  be  taught  the  proper  exercise  of 
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that  very  necessary  and  useful  function,  is  very  much  reduced  and  will 
remain  so  for  the  next  five  years.  She  is  a  delicate  child,  seldom  free 
from  a  cold. 

One  peculiar  coincidence  is  that  both  of  these  children  broke  an  arm 
last  summer.  Three  other  patients  of  mine,  whose  mouths  were  in  a 
pathological  condition,  suffered  from  the  same  accident,  and  I  have  been 
wondering  if  there  could  be  any  relation  between  the  malnutrition  and  a 
faulty  calcium  metabolism,  or  are  such  children  more  awkward  because 
of  a  lack  of  co-ordination  due  to  these  pathological  conditions  of  the 
mouth  ? 

Just  along  this  line  of  thought  I  have  two  cases  recorded  where  the 
children  had  a  habit  of  stumbling  and  falling  down  when  their  teeth  were 
aching.  Another  child  of  three  was  not  only  awkward  about  walking, 
but  appeared  almost  idiotic.  After  nine  pulp  chambers  had  been  treated 
and  Tilled  his  nurse  reported  a  great  improvement  in  his  motor  activity, 
in  his  speech  and  in  his  mental  development. 

Clifford  W.,  aged  twelve,  was  referred  to  me  for 

€a$(  Ho.  $.  examination  in  July,  1912.    His  appearance  indicated 

malnutrition  and  mental  sluggishness.  His  speech 
was  difficult  to  understand  and  he  did  not  give  logical  replies  to  the 
questions  I  asked.  His  oral  cavity  was  extremely  pathological ;  scarcely 
a  tooth  was  without  two  or  three  deep  cavities.  One  of  the  first  per- 
manent molars  was  badly  broken  down,  having  a  chronic  abscess  with  a 
large  fistula.  His  mother  said  that  his  health  was  so  poor  that  she  did 
not  expect  to  raise  him,  so  only  wanted  enough  work  done  to  make  him 
comfortable.  He  had  the  peculiarity,  common  to  infants  and  feeble- 
minded children,  of  swallowing  water  used  to  rinse  the  mouth,  and  no 
explanations  nor  arguments  could 'induce  him  to  spit  it  out.  I  had  him 
lean  ever  the  bowl  so  the  water  would  drain  into  it,  and  in  that  way  was 
able  to  rinse  some  of  the  sordes  from  around  his  teeth.  Under  the  cir- 
cumstanccs,  recognizing  that  the  blood  stream  would  be  carrying  a  heavy 
lead  of  toxines  with  a  corresponding  lack  of  recuperative  power  in  the 
tissues.  I  advised  the  removal  of  the  first  molar  and  sent  him  to  an 
extractor. 

In  October  his  mother  brought  him  back  and  said  that  there  had 
been  so  much  improvement  in  his  health  that  they  had  decided  to  have 
all  of  the  teeth  put  into  good  repair.  He  was  very  difficult  to  work  with, 
on  account  of  being  so  much  afraid  of  every  move  made  by  the  operator. 
His  teeth  and  tongue  were  still  heavily  coated  and  the  saliva  was  thick 
and  ropy.  His  peculiarity  about  swallowing  and  his  fear  that  his  mouth 
would  be  burned  by  some  medicine  hindered  the  work.  Three  upper  in- 
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cisors  were  found  to  have  blind  abscesses.  Within  a  few  weeks  after  I 
had  begun  treating  them  he  surprised  me  one  day  by  asking  a  logical 
question  with  regard  to  the  flow  of  water  in  the  cuspidor  in  a  distinct 
voice,  showing  that  his  brain  was  at  work  in  a  normal  way.  From  that 
time  his  mental  and  articular  improvement  were  continuous.  His  mother 
has  given  the  oral  cavity  extra  good  daily  care,  and  if  you  were  to  meet 
him  you  would  consider  him  a  bright,  normal  boy. 

Mastication  is  the  salvation  of  the  teeth,  but  it 

Importance  ^s  gone  out  of  fashion  during  the  last  few  years,  be- 

Of  mastication.         cause  the  present  popular  foods  are  of  a  nature  to 
be  easily  swallowed. 

It  is  as  much  the  duty  cf  the  dentist  of  to-day  to  educate  the  people 
to  masticate  as  it  is  to  repair  their  teeth. 

After  reciting  a  long  lisi.  of  the  evils  of  not  masticating,  Sim  Wal- 
lace says:  "Yet,  in  spite  of  these  terrible  facts,  the  nutritious  pap  s/steni 
of  feeding  children  is  gaily  advocated  by  intelligent  and  responsible  phy- 
sicians.'' This  brings  to  mind  a  large  family  of  delicate  children  who 
occasionally  visit  my  office.  These  children  are  fed  two  meals  of  mush 
and  milk  every  day,  and  while  having  naturally  strong  yellow  teeth, 
because  of  this  diet,  and  the  lack  of  use,  each  child  has  teeth  that  are 
white  and  chalky  and  the  fissures  in  the  permanent  molars  are  carious 
before  the  teeth  are  fully  erupted.  All  that  these  children  needed  was 
for  each  child  to  be  given  some  hard  food  as  soon  as  it  had  a  tooth  with 
which  to  gnaw.  Unfortunately,  the  mother  thinks  that  as  she  was 
brought  up  on  mush  her  children  should  be,  also,  blind  to  the  fact  that 
her  own  teeth  testify  to  the  evil  effects  of  such  a  soft  diet. 

Another  family  had  even  worse  mouths,  due  to  the  same  ignorance 
of  the  results  of  soft  foods,  but  after  repair  and  careful  instruction  in 
the  art  of  mastication,  their  health  has  improved  and  there  has  been  no 
further  trouble  with  their  teeth.  As  a  proof  of  the  value  of  mastication, 
many  of  my  patients,  who  have  begun  life  handicapped  with  a  system 
weakened  through  inheritance,  have,  because  of  early  education  and  a  diet 
of  hard  foods,  very  perfect  teeth  with  well-formed  jaws. 

Add  mastication  to  oral  hygiene  and  we  take  a  long  stride  in  lifting 
the  race  to  <\  higher  plane. 

Quoting  Dr.  Osier  in  his  address  to  the  students  at  the  Royal  Dental 
Hospital,  "You  have  just  one  gospel  to  preach,  and  you  have  got  to 
preach  it  early  and  you  have  got  to  preach  it  late,  in  season  and  out  of 
season.  It  is  the  gospel  of  cleanliness  of  the  mouth,  cleanliness  of  the 
teeth,  cleanliness  of  the  throat."  And  to  this  let  us  add,  the  gospel  of 
mastication. 

(I  am  indebted  to  Dr.  La  Touche  and  the  University  of  Southern 
California  for  help  in  preparing  my  radiographs.) 
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the  Etiology  of  Dental  Hb$cc$$:  flow  and  Chronic 

Recent  Studies  by  THOMAS  B.  HARTZELL,  M.D.,  D.M.D.,  Research  Professor  oi 
Mouth  Infections,  School  of  Medicine,  Professor  of  Oral  Surgery,  College  of 
Dentistry  and  ARTHUR  T.  HENRICI,  Instructor  Bacteriology,  School  of  Medicine. 


The  acute  dental  abscess  is  the  type  which  be- 
Hcvtc  8™$   with   tenderness   to   pressure  on   occlusion   or 

Dental  flbsccss  percussion  of  the  tooth  in  question.  This  tenderness 
to  pressure  is  soon  followed  by  pain  which  steadily 
increases  as  pus  formation  proceeds  and  is  accompanied  by  swelling  in 
its  later  stages,  which  swelling  slowly  increases  as  pus  formation  pro- 
ceeds until  the  tension  of  the  accumulated  fluid  is  relieved  by  the  develop- 
ment of  a  fistula  or  incision. 

The  examination  and  study  of  a  series  of  eight  recent  cases  of  the 
above  type  by  Henrici  show  the  predominant  organism  to  have  been  the 
staphylococcus.  The  case  histories  show  the  avenue  of  infection  to  have 
been  the  root  canals  in  six  of  the  eight  cases. 

The  so-called  chronic  dental  abscess  is  the  type 

Chronic  which  causes  slow  resorption  about  the  root  ends  of 

Dental  Jlb$CC$$         teeth.     It  is  generally  painless,  slow  in  development, 

and  produces  a  cavity  in  the  bone,  which  cavity  is 

generally  symmetrical  in  form  and  is  lined  with  a  connective  tissue  sac, 

the  inner  surface  of  which  shows  pus  and  epithelial  cells  and  contains  a 

straw  colored  fluid.    This  type  is  not  an  abscess  but  rather  an  infectious 

granulomatous  cyst. 

In  the  bone,  it  presents  an  interesting  condition 
Hpptarance  showing  two  types  of  inflammation  within  a  narrow 

Of  Cavity  zone  of  a  cross  section  of  its  periphery  as  follows — 

Tn  the  Bone  I  a  zone  of  rarefying  inflammation  which  slowly  in- 
creases the  size  of  the  cystic  cavity.  Immediately  in- 
side of  this  zone  of  rarefying  inflammation,  we  find  a  condensing  osteitis 
so  that  the  cystic  cavity,  when  emptied  of  its  contents,  presents  a  white 
smooth  surface  closely  resembling  the  inner  surface  of  a  tooth  socket 
from  which  a  healthy  tooth  has  been  removed. 

The  manner  of  the  development  and  growth  of  this  cyst,  to  a  great 
degree  explains  why  it  is  that  this  type  of  infection  does  not  cause  more 
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harm  in  the  way  of  metastatic  infection  than  it  does,  inclosed  as  it  is  by 
a  coat  of  epithelial  and  pus  cells  and  connective  tissue  sac,  a  zone  of  con- 
densing osteitis  and  outside  of  that  a  rather  broad  zone  of  rarefying 
inflammation  all  of  which  tends  to  limit  the  spread  of  the  infectious 
material  within  the  cyst  sac. 

The  predominant  organism,  as  shown  by  Henrici 
Organism*  by    culture,    in    these    cystic    granulomata    is    the 

found  In  streptococcus  viridans.    Recent  articles  in  both  med- 

GranMlomata  ical  and  dental  literature  suggest  that  these  infections 

are  blood  borne  and  occur  in  the  sockets  of  teeth 
as  a  secondary  result  of  constitutional  infection,  locating  about  tooth 
root  ends,  because  the  pulpless  tooth  presents  an  alleged  area  of  low  re- 
sistance. That  infection  carried  in  by  the  blood  and  lymphatic  stream 
occurs  is  reasonable,  but  that  such  infection  originates  in  the  blood  stream 
or  in  distant  parts  of  the  body  and  is  conveyed  to  the  dental  tract  is  not 
borne  out  by  an  examination  of  the  facts  as  shown  by  a  study  of  the 
tissues  involved  and  a  study  of  the  infectious  material  growing  in  the 
dental  tract. 

First;  an  examination  of  tooth  surfaces  and 
fflOdt  Of  saliva  reveals  the  fact  that  both  streptococci  and 

entrance  staphylococci  are  always  present  in  vast  numbers. 

Of  Bacteria  Second ;  root  canal  surgery  and  treatment  is 

seldom  carried  out  under  aseptic  conditions.  Recent 
studies  by  Best  accentuate  the  well-known  fact  that  cotton,  broaches,  and 
most  utensils  about  the  dental  cabinet  produce  growth,  indicating  that  the 
operation  is  carried  out  in  average  root  canals  under  conditions  that  in- 
vite infection. 

Third;  the  gingival  crevice  is  always  open  and  subject  to  infection 
from  tooth  surfaces  and  saliva. 

Fourth ;  the  most  direct  route  to  the  socket  tip  is  the  root  canal  when 
open,  and  it  is  rarely  successfully  blocked  to  the  entrance  of  infection 
when  rilled. 

Fifth ;  the  venae  and  peri-vascular  lymph  spaces  can,  from  the  bottom 
of  the  gingival  crevice  which  is  open,  carry  infection  to  the  peridental 
membrane  and  socket  apex,  which  movement  of  infectious  material  is 
aided  by  the  enormous  force  of  mastication. 

Sixth;  we  have  recent  records  of  150  absolutely  sound  teeth  whose 
pulps  were  destroyed  by  peridental  infections. 

Seventh ;  we  have  also  a  series  of  cases  wherein  sound  teeth  have 
presented  infection  pf  the  pulp  with  absolutely  no  opening  into  pulps 
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except  the  apical  foramen,  showing  that  the  previous  devitalization  of  the 
tooth  is  not  the  only  factor  in  abscess  formation  or  pulp  death. 

Eighth;  we  find  the  peridental  tissues  always  produce  viridans 
growth,  it  being  necessary  to  sterilize  by  iodin,  dry  pack,  and  cauterize 
gingival  crevices  to  obtain  roots  of  vital  teeth  that  will  be  free  from  in- 
fection when  planted  in  sterile  media,  which  is  further  evidence  that 
the  tissues  about  the  teeth  afford  the  nearest  source  of  infection  of  the 
socket  tip. 

Ninth  ;  Davis  in  one  hundred  and  fifteen  tonsil  examinations  shows 
90%  contained  haemolytic  growth.  Henrici  has  been  unable  to  find  a 
single  instance  of  haemolysis  by  the  streptococci,  from  two  hundred  and 
eighty  dental  abscesses.  If  the  streptococcus  in  the  dental  cyst  came 
from  the  tonsil  or  other  source  by  the  blood  stream,  it  should  be 
haemolytic. 

Tenth ;  the  imperfections  of  the  gingival  crevice  can  be  easily  demon- 
strated by  the  use  of  oxygen  under  compression  delivered  half  way  into 
th  crevice  from  a  blunt-nosed  needle,  which  experiment  evidences  the 
entrance  of  the  oxygen  into  the  tissues  by  the  physical  movement  of  the 
tissues.  Where  oxygen  will  penetrate,  bacteria  may  also  enter. 

Eleventh ;  pyorrhea,  ulceration  of  the  gingival  crevice,  heavily  in- 
fected tooth  surface,  and  septic  root  canal  procedures  are  the  fruitful 
sources  of  both  acute  and  chronic  dental  infections. 

The  responsibility  for  the  prevention  of  both  conditions  in  clearly 
the  dentist's  and  demands  the  constant  use  of  the  X-ray,  absolute  asepsis 
in  root  canal  surgery,  root  filling  that  protects  the  individual  from  in- 
fection, and  last  and  most  important,  the  prevention  and  cure  of  all 
ulcerating  conditions  about  the  teeth. 
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Differentiation  of  the  RadiograpbicaP  Appearance  of  normal  and 
Abnormal  tissues  as  an  aid  to  Dental  Diagnosis. 


By  DR.  NOBORU  TERUUCHI,  Tokyo  Dental  College. 


More  than  ten  years  have  elapsed  since  radiographs  were  introduced 
as  an  aid  to  diagnosis  for  dental  diseases.  Many  important  and  interest- 
ing reports  and  papers  have  been  published  describing  the  making  and 
reading  of  radiographs.  It  must  be  admitted,  however,  that  those  com- 
munications have  been  limited  generally  to  the  making  of  radiographs 
or  to  the  comparison  between  the  symptoms  of  diseases  and  radiographs, 
and  have  never  touched  the  problem  of  the  substantial  changes  of  the 
tissues  which  are  submitted  to  diagnosis  and  they  have  never  discussed 
the  relation  between  these  changes  and  radiographs.  In  other  words 
(i)  How  the  changes  of  the  tissues  caused  the  varied  appearances  in 
radiographs;  (2)  What  is  the  region  in  which  the  change  occurs?  (3) 
What  is  the  extent  of  the  change? 

In  fact,  we  scarcely  find  published  any  experimental  information 
with  regard  to  the  study  of  these  three  questions.  Taking  these  into 
account,  I  have  paid  special  attention  to  the  radiographic  appearances 
and  have  obtained  some  noteworthy  results  which  will  be  reported  in 
the  following  pages,  in  company  with  a  comparative  study  between  the 
radiographic  diagnosis  in  our  laboratory,  the  clinical  symptoms  and  the 
result  of  operative  research ;  and  on  the  other  hand  by  making  radio- 
graphs on  dead  bodies,  which  the  writer  dissected  or  in  which  he 
made  pathological  regions  artificially.  The  following  is  the  report  of  our 
research  for  solving  the  three  questions  by  means  of  the  processes  above 
enumerated : 

Recently  a  brief  paper  appeared  in  the  "Dental  Cosmos,"  for  May, 
1915,  being  the  report  of  the  study  of  Howard  R.  Raper,  who  seems  to 
have  had  the  same  purpose  as  myself.  In  that  report,  he  declared,  "Men 
will  depend  upon  them  (radiographs)  too  much,  be  disappointed,  and 
then  condemn  them  as  altogether  unreliable." 

His  assertion  seems  reasonable,  and  the  writer  also  from  clinical 
practice  is  so  far  of  the  same  opinion.  It  is  my  great  regret  that  I  have  had 
no  opportunity  of  seeing  the  reports  of  Dr.  Raper's  experimental  re- 
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Fig.  2. 
I67 


Fig.  3. 

1 68 


Fig.   4. 

search.  Thus  I  do  not  know  to  what  degree  he  believes  it  is  safe  to 
rest  a  diagnosis  upon  a  radiographic  examination.  I  shall  hereby  make 
a  brief  report  on  my  own  research  for  the  purpose. 

fiow  Can  UU  Hvoid  misinterpretations. 

To  make  the  correct  interpretations,  we  should  be  familiar  with  the 
appearance  of  normal  tissues.  Next,  we  ought  to  know  every  situation 
in  which  we  are  apt  to  have  misinterpretations,  to  give  a  correct  diag- 
nosis in  each  case ;  and  thirdly,  we  ought  to  understand  the  direction  in 
which  we  should  make  a  special  exposure  and  it  should  be  made  with 
much  care. 

That   which   appears   in   the    radiograph   is   the 
dimension  and  radiopacity  of  the  region.    There  will 
be  difference  according  to  the  following  conditions : 
i.     Position  of  film;  2.     Position  of  tube;  3.     Power 
of  penetration  of  X-ray. 


Hppcarance  of 
normal  tissues. 
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Fig.  6. 
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Fig.  6a. 


Fig.   Gb. 


The  appearances  in  the  radiographs  will  vary  in  accordance  with  the 
conditions.  Furthermore,  there  may  be  many  differences  due  to  the 
change  of  the  position  of  tube ;  the  change  may  be  to  the  right  or  left, 
to  the  lower  position  or  to  the  higher  position.  The  change  also  will  be 
related  to  the  distance.  As  you  see  from  this  explanation  the  radiographs 
of  a  normal  tissue  will  be  innumerable  if  the  three  conditions  shift  in 
various  ways. 
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Fig.  7. 

The  writer  insists  that  it  is  necessary  to  determine  beforehand  these 
three  conditions  and  re'y  only  upon  a  radiograph  which  has  been  made 
by  a  definite  process.  The  definite  conditions  for  making  the  radiograph 
must  be  determined  in  advance,  to  be  available  for  each  varied  situation. 

The  writer  determined  the  following  conditions  through  varied  study 
in  three  hundred  cases.  The  appearances  obtained  by  this  principle  may 
be  eleven  in  variety,  by  which  we  can  diagnose  a  thousand  symptoms 
quite  simply. 

method  of  folding  Tilm  in  the  mouth  for  Diagnosis  of  teeth. 

We  should  make  a  radiograph  by  placing  the  film 

Position  of  the          as  close  as  possible  to  the  tooth,  ip  a  position  as 

THm.  parallel  as  it  may  be  to  the  axis  of  the  tooth.     The 

radiograph   should   contain   to  approximating  teeth, 

at  least.    To  fulfil  these  conditions,  the  film  is  limited  to  be  4  x  3  cm.  in 

size.    Such  a  small  film  as  this  aids  us  to  avoid  misinterpretation. 
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The    distance    between    the    tube    and    the    film 
should  be  50  cm.;   (NOTE  BY  THE  EDITOR.     At  this 
point,  through  some  unaccountable  circumstance  the 
editor  finds   that   a   page   of   manuscript   is   missing-. 
From  the  subsequent  context  the  editor  surmises  that  the  distinguished 


Position  of  the 
Cube. 


Diagram    A. 


Diagram   151. 


Diagram    U2. 


author  points  out  the  danger  of  resting  a  diagnosis  upon  a  single  radio- 
graph, taken  in  routine  fashion.  He  also  evidently  discusses  stereoscopic 
radiography,  admits  its  possibilities,  but  doubts  its  general  adoption  by 
the  dental  profession  as  being  too  complicated,  and  then  makes  a  plea  for 
a  method  which  he  has  devised  and  which  he  terms  double  radiography, 
which  he  again  adequately  describes  in  his  conclusions  at  the  end  of  his 
excellent  thesis.  If  the  editor  has  wronglv  guessed  at  the  lost  part  ot 
the  manuscript  he  hopes  for  the  pardon  of  Dr.  Teruuchi.  Unfortunately 
the  discovery  was  made  too  late  to  communicate  with  the  author  prior  to 
publication.  After  quoting  from  Dr.  Raper  in  regard  to  possibilities  of 
misinterpretation  of  radiographs  the  author  continues:) 

The  writer  should  like  to  add  the  following  to  those  of  Dr.  Raper'.;. 

i.     To  mistake  the  lingual  root  of  the  upper  molar  having  three  roots, 
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Fig.  8. 

for  the  cementum  of  the  mesial  or  distal  root.  Fig.  5a  and  b,  cannot  be 
mistaken  but  Fig.  50  is  easily.  (See  Diagram  A.)  A  correct  diagnosis 
can  be  had  by  the  double  radiograph. 

2.  To  mistake  the  pathological  change  arisen  symmetrically  at  the 
upper  incisors  for  the  light  area  by  the  region  of  the  palatal  process  (Fig. 
ij).     Fig.   ih  and  i  are  taken  by  the  double  radiograph  to  diagnose  cor- 
rectly this  symptom  (Diagrams,  l>i  and  1)2). 

3.  To  find  it  difficult  to  determine  between  deep  carious  cavities  and 
the  resorptiou  of  the  alveolar  process   (Fig.  3c).     We  can  determine  by 
the  double  radiograph. 

4.  To  mistake  that  which  appears  like  the  enlargement  of  the  fora- 
men aficalc  due  to  the  distortion  of  the  root,  for  the  enlargement  of  the 
foramen  apicalc.  This  can  be  determined  by  means  of  double  radiographs, 
but  it  is  much  safer  to  diagnose  by  the  method  which  will  be  explained 
in  the  "examination  of  pericementirm." 
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5.  To  mistake  for  necrosis  in  the  mandible  in  the  region  of  the  lower 
incisors  and  bicuspid  the  light  area  which  can  be  seen  in  the  normal  man- 
dible. We  are  not  deceived  in  Fig.  4,  "-but  become  suspicious  in  Figs.  6 
and  7.  In  these  radiographs  taken  from  the  bone  alone  there  presents  a 
light  area,  which  is  due  to  the  thinness  of  the  bone  tissue.  In  the  case 
of  living  body,  we  very  frequently  become  suspicious,  as  the  muscular 
tissues  are  specially  thin  at  this  part,  so  that  other  parts  appear  dark. 


Diagram  C. 

This  suspicion  is  aroused  more  frequently  when  the  tube  is  too  soft.  In 
that  case  it  is  quite  difficult  to  make  a  correct  diagnosis.  The  typical  ap- 
pearance of  necrosis  as  seen  in  Fig.  8,  is  typical  in  presenting  that  of 
necrosis. 

6.  Sometimes  there  presents  a  very  dark  area  in  the  net-like  tissues 
in  the  spongy  bone  of  the  corpus  mandibulaj  (Figs,  cfb,  10,  n).  When 
there  is  clinical  reason  for  expecting  some  pathological  change  in  the 
part,  the  dark  area  is  quite  suspicious,  as  a  matter  of  course,  but  ordinarily 
these  dark  areas  exist  in  normal  mandibles. 

Deformity  of  Bone  and  tooth. 

Though  it  is  quite  safe  for  us  to  diagnose  by  the  above  mentioned 
methods,  yet  there  may  arise  some  difficult  cases  with  regard  to  the  sur- 
rounding conditions  which  present  some  suspicious  appearance  of  de- 
formity. 

i.  We  may  have  difficulty  in  the  diagnosis  of  the  molar  root  for  a 
person  who  has  a  prominent  zigoma  and  a  low  palatal  vault.  Though  we 
always  take  special  care  in  these  cases,  yet  mistakes  often  arise,  due  to 
the  appearance  of  the  dark  area  (Fig.  5d,  e,  f,  and  Diagram  C).  In  that 
case,  we  should  prefer  a  smaller  film  and  radiate  obliquely.  Curving  the 
film  should  be  avoided.  We  should  expect  changes  of  the  appearance  of 
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the  root  to  be  caused  by  the  oblique  direction  of  the  ray  (Fig.  5g,  h,  i,  j,  k). 
2.  Usually  there  is  no  appearance  of  this  dark  area  in  the  mandible 
as  a  whole,  but  in  some  peculiar  circumstance  it  appears  in  the  region  of 
the  third  molar  (  Fig.  I2a).  In  ordinary  cases  there  is  no  fear  of  mistakes, 
but  \ve  will  sometimes  make  an  error  in  such  cases  as  tumor,  fibroma,  or 
dental  cyst  (Figs.  i2b  and  13!)).  To  avoid  this  danger,  we  should  make 
the  patient  stretch  out  his  neck  and  not  open  his  mouth,  and  then  make 
radiograph  from  the  front.  A  perfect  diagnosis  can  be  made  by  double 
radiographs. 


Diagram  D. 

3.  When  we  try  to  diagnose  a  pathological  change  in  the  roots  jf 
the  anterior  teeth,  by  making  the  patient  bite  the  film  (in  cases  where  the 
arch  of  the  upper  teeth  is  large  and  the  incisors  stand  at  a  less  angle  th  in 
f>o0  to  the  occlusal  plane),  we  are  frequently  unable  to  diagnose  a  slight 
pathological  change  of  the  root  of  the  central  incisor,  because  it  is  ob- 
scured by  the  dark  area  of  the  inferior  margin  of  the  pyriform  aperture, 
or  else  the  diagnosis  may  be  uncertain  (Fig.  le,  f,  g).    When  we  change 
the  angle  to  avoid  this  disadvantage,  the  teeth  will  prolong  more  than  'he 
natural  size.    The  writer  recommends  the  use  of  the  small  film,  3x4  cm. ; 
such  a  film  will  lie  close  to  the  palate  (Fig.  la).     By  using  such  a  small 
film,  we  can  even  make  a  perfect  radiograph  of  a  tooth  in  the  nasal  cavity. 

4.  In  the  diagnosis  of  pathological  change  at  the  apex  of  the  third 
molar,  we  feel  frequently  embarrassed  by  the  linca  obliqna  intcrna  and 
c.vtcrna  (Diagram  1)  and  Figs.  2ia,  b,  and  also  see  14).    To  be  free  from 
this  disadavantge,  we  should  prolong  the  time  of  exposure  (it  is  wrong  to 
harden  the  tube).     Make  radiographs  perpendicularly  to  the  plane  of  the 
mandible. 

Che  Possibility  of  Diagnosis. 

We  are  apt  too  frequently  to  diagnose  a  case,  quite  contrary  to  the 
result  of  the  symptomatic  diagnosis  and  operative  examination,  though 
every  possible- care  be  taken  in  making  and  reading  the  radiographs. 
How  shall  we  explain  this  fact? 
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Fig.  10. 
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Fig.  11. 

The  gradation  in  the  radiograph  results  from  the  resistance  of 
the  tissues  due  to  thickness  and  density.  The  diseases  of  the  teeth  and 
mandibles  show  in  radiographs  solely  owing  to  the  changes  of  density. 
The  deep  shadows  show  cementoma,  osteoma,  pulp  nodules  and  tartar ; 
while  other  diseases  are  diagnosed,  as  density  is  decreased.  This  loss  of 
density  (whether  it  may  he  physical  or  chemical)  is  caused  by  the  diminu- 
tion or  disappearance  of  calcium  salt.  When  a  part  of  the  mandible  is 
decalcified,  it  shows  in  the  radiographs  the  similar  appearance  to  that 
that  is  taken  off.  From  this  reason,  the  fact  that  tumor  (Fig.  2a),  granu- 
loma  (Fig.  2a),  cyst  (Fig.  2c),  necrosis  (Fig.3g),  dental  caries  (Fig. 
3c)  are  read  by  light  areas,  is  explained  as  the  diminution  or  disappearance 
of  calcium  salt  at  the  part.  When  the  teeth  and  mandible  are  decalcified 
and  radiographed,  the  gradation  will  be  seen  in  accordance  with  the 
thickness  of  the  part.  This  experiment  shows  that  the  density  of  every 
part  is  made  uniform  by  the'decalcification.  The  writer  made  a  study  of 
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the  decalcified  teeth  and  mandibles.  He  perforated  them  in  one  part  and 
inserted  granulation  tissue ;  he  then  noticed  lhat  they  did  not  show  any 
increase  in  density  sufficient  to  he  seen  in  the  radiographs. 

Fig.  3a  shows  a  decalcified  piece  of  the  maxilla  which  is  radiographed 
in  the  mesio-distal  direction  (see  the  uncalcified  canine  tooth  in  contrast)  ; 


Fig.  12. 

and  the  Fig.  3!}  is  that  which  is  radiographed  in  the  bucco-lingnal  direc- 
tion. Both  show  simply  the  gradation  in  proportion  to  the  thickness, 
and  the  difference  of  density  between  the  compact  bone,  sponge  bone,  and 
teeth  is  not  shown  at  all.  When  these  are  compared  to  the  uncalcified 
(Fig.  3d  shows  the  mesio-distal  appearance  of  the  region  of  the  lower 
first  bicuspid;  f,  bucco-lingual  appearance),  the  difference  is  vividly 
noticed. 

And  now  can  we  read  radiographs  for  differences  between  alveolar 
abscess,  granuloma,  and  radicular  cyst?  If  possible,  the  advantage  would 
be  marvelous.  Francis  le  Roy  Satterlee  says,  "Tf  the  abscess  cavity  con- 


179 


Fig.  12a. 
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Fig.   13a. 
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Fig.   13b. 


tains  any  quantity  of  pus  the  area  is  generally  particularly  dark.  This 
is  caused  hy  the  fact  that  pus  has  been  found  to  be  fluorescent  under  the 
influence  of  the  X-ray."  The  writer  will  not  enter  into  the  question 
whether  pus  is  fluorescent ;  he  believes  that  the  light  area  appears  due  to 
the  resorption  of  X-rays  in  accordance  with  the  density  of  pus,  when  pus 
is  at  some  distance  to  the  film. 

The  result  of  his  research  is  that  pus  showed  a  higher  co-efficient  in 
absorption  than  water  in  the  examination  with  the  soft  ray  (W~5),  while 
in  the  case  of  the  hard  ray  (\V-(j)  it  shows  a  similar  co-efficient  to  water, 
Fig.  I2a,  shows  water,  b  pus,  both  radiographed  by  W~5,  while  in  c  and  d 
by  \V-(j  was  used.  In  the  case  of  empyema  of  the  antrum  of  highmore 
it  is  observed  that  one  which  has  pus  presents  a  darker  area  than  the 
normal  antrum,  but  in  regard  to  the  fluorescence  we  could  not  notice  any 
noticeable  appearance. 
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Fig.   14. 
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Fig.  15. 

As  far  as  the  vvriterVexperience  goes,  it  is  impossible  to  differentiate 
in  radiographs  the  appearances  of  abscess,  granuloma,  and  radicnlar  cyst. 
Though  the  appearance  of  these  diseases  is  quite  typical  and  evident 
enough  to  read  readily,  it  does  not  depend  on  the  difference  in  the  con- 
tents, but  rather  the  different  appearance  of  the  margin,  due  to  tTie 
destruction  and  regeneration  of  bone  surrounding  the  diseased  part.  The 
writer  has  endeavored  to  confirm  this  opinion  by  carrying  out  several 
experiments. 

When  the  writer  inserted  tissues  of  the  diseases 

Hitbor's  in  question  into  defects  in  the  bone,  and  examined  the 

fcxperlmentt.  differences  which  would  follow  by  this  process,  he 

did  not  see  any  noteworthy  differences  between  the 

above  mentioned   three  diseases.     The  clinical   fact  gained  by  this  ex- 
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Fig.  16. 
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Diagram  E. 


Diagram  F. 


Diagram 


Diagram    H. 


Diagram  I. 


I  Diagram  J. 


Diagram    K. 


Diagram   L. 
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periment  was  only  that  the  inserted  tissues  present  some  slight  darkness 
in  comparison  to  the  utterly  hollow  bone. 

Now  the  writer  wishes  to  report  the  relation  between  the  radio- 
graphic  appearance  and  the  substantial  change  of  the  disease  as  the 
result  of  his  own  research,  as  follows : 

1.  There  is  a  stratum  of  a  compact  bone  which  is  exceedingly  dense, 
at  the  part  between  the  superficial  surface  of  the  mandible  and  the  teeth. 
This  stratum  is  extremely  difficult  to  diagnose,  unless  a  diminution  or 
disappearance  of  calcium  salt  takes  place-  (See  Fig.   13 A,  a,  b).     Con- 
sequently though  there  may  be  a  serious  disease  in  the  bone  marrow,  we 
cannot  diagnose  it  at  all.     (On  Fig  6,  a,  shows  the  normal  appearance,  b 
does  not  prove  any  change  though  the  molar  region  and  spongy  bone 
is  got  rid  of.) 

2.  The  gradation  of  the  light  area  is  always  due  to  the  depth  of  the 
pathological  change  of  the  hard  tissue  or  the  depth  looked  on  from  the 
direction  of  the  ray.     Though  the  gradation  is  sometimes  influenced  by  a 
bone  tissue  in  the  direction  of  ray,  it  is  exceptional.     (In  its  case,  it  is  not 
related  to  disease  of  the  bone  marrow.) 

3.  The  sharpness  at  the  margin  shows  disease  which  is  deep  in  the 
direction  of  ray   (an  examination  on  this  problem  is  shown  in  Fig.  2g, 
which  will  be  compared  to  Diagram  E). 

4.  According  to  the  appearance  in  Fig  2h,  the  disease  is  seen  to  be 
localized,  but  it  is  quite  serious  contrary  to  the  appearance.     Unless  it  is 
like  g  (Fig.  2),  it  will  not  be  seen  as  such,  as  shown  in  Fig.  13  and  in 
Diagram  G.    As  seen  in  Diagrams  F  and  G.  a  defect  like  "a"  will  not  be 
recognized  at  all,  as  it  is  obstructed  by  the  hard  tissue  at  both  sides.     It 
must  be  radiated  as  in  "b"  at  least. 

5.  In  the  hard  tissues,  some  changes  are  not  shown  in  radiograph-,. 
Abscess  which  occurs  in  the  alveolar  process,  in  line  with  a  tooth  in 

the  maxilla  does  not  show  even  if  it  has  once  pointed.  (See  Fig.  13 A, 
and  the  Diagrams  H  and  I.)  With  regard  to  the  abscess  in  the  mandible, 
only  that  which  has  pointed  may  be  read.  But  a  simple  defect  on 
the  buccal  side  if  attached  to  the  tooth  is  not  to  be  seen  (Fig.  14). 

The  tubular  defect  (fistula  almost  perpendicular  to  the  direction  of 
rays  does  not  appear  in  most  cases  (Figs.  13  and  14  show  the  defect 
is  not  to  be  seen). 

A  fistula  is  formed  along  the  buccal  root  chiefly,  and  consequently 
the  fistula  is  quite  difficult  to  diagnose  by  means  of  radiographs.  That 
we  cannot  diagnose  such  a  case  as  a  defect  which  occurs  on  the  lingual 
or  palatal  side  is  not  remarkable  as  the  tooth  and  the  defective  region  lie 
in  the  same  direction  of  ray  (Fig.  14). 
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Fig.  17. 


6.  Among  the  fractures  of  the  teeth  and  maxilla,  the  fissure  is 
almost  impossible  to  be  shown  in  a  radiograph  (Fig.  133).  Only  in  the 
case  of  fracture,  where  the  opening  is  remarkable,  are  we  able  to  de- 
monstrate with  a  radiograph  (Fig.  15),  yet  in  146,  f,  g,  h,  i,  j,  k,  1,  this 
serious  fracture  is  not  demonstrated. 

J.  There  appears  a  light  line  in  the  region  of  the  pericementum. 
This  light  line  appears  more  vivid,  by  the  existence  of  neighboring  hard 
tissues,  with  the  exception  of  the  neighboring  thick  bone  tissues,  in  which 
case  it  will  not  appear  at  all.  The  phenomenon  where  we  see  a  broad  line 
instead  of  a  narrow  line  is  due  to  the  disappearance  of  calcium  "salt  of 
the  surrounding  hard  tissues  (Fig.  16  shows  absorption  of  surround- 
ing tissues  after  the  replantation  of  the  teeth).  From  this  appearance, 
we  should  diagnose  a  pathological  change. 
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Fig.  18. 
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Fig.  21a. 

The  broad  light  line  which  appears  in  a  radiograph  shows  the  fact 
that  the  root  is  opposed  to  the  free  passage  of  the  rays  (Figs.  i6f,  36  and 
Diagram  J).  The  broad  light  line  which  appears  vividly  near  the  root 
shows  that  the  root  is  curved  (Fig.  I7c).  Where'the  light  line  surrounding 
the  root  is  broad  at  one  side  and  obscure  at  the  other  side  it  shows  the 
fact  that  the  root  is  opposed  to  the  ray  (Diagram  K)  ;  the  direction  of 
rays  is  shown  by  the  arrow. 

8.  When  the  two  teeth  are  in  the  same  direction,  and  one  tooth  is 
seen  surrounded  with  a  transparent  line  and  the  other  presents  such  an 
appearance  as  when  absorption  has  taken  place  (Fig.  18),  we  have  the 
phenomenon  ordinarily  observed  in  the  case  of  impacted  teeth.    The  double 
radiograph   should  be   made,   when   an   accurate   diagnosis   is   necessary 
(Fig.  i8d). 

9.  In  impacted  teeth,  the  light  line  is  always  broad  and  distinct. 
When  the  margin  is  light  uniformly  or  the  light  line  is  too  broad,   we 
should  diagnose  it  as  a  radicular  cyst  (Figs.  i8f  and  136). 

10.  Instead  of  the  fact  that  the  diseased  part  lies  surrounding  the 
root,  the  light  area  is  also  observed  together  in  the  pericementum  mem- 
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Fig.   21b. 


brane  (Fig.  14,  and  Diagram  L;  in  the  diagram  the  dark  line  of  the  b 
legion  appears  together  with  the  diseased  part  a)  ;  this  proves  that  the 
tooth  and  the  diseased  part  have  no  relation.  See  Fig.  i6a,  c,  e,  f,  with 
regard  to  the  pericemental  membrane.  A  shows  the  socket  of  a  lost  tooth, 
c,  the  absorption  in  the  surrounding  part  a  month  after  the  transplanta- 
tion at  place  of  the  lost  tooth. 

ii.  The  diagnosis  between  such  diseases  as  cyst,  granuloma,  and 
abscess,  and  the  appearance  according  to  the  condition  of  bone  has  been 
stated  so  far,  and  it  is  diagnosed  satisfactorily  when  we  are  quite  familiar 
with  the  appearance  of  the  normal  tissues,  and  make  radiographs  by  the 
method  required  by  the  situation.  But  the  diagnosis  will  be  difficult  when 
a  deformity  of  bone  is  present  and  it  is  radiographed  by  a  special  direc- 
tion of  rays.  Differentiation  is  made  by  the  appearance  of  a  dark  line  sur- 
rounding the  light  line,  or  sometimes  by  the  conditions  of  the  light  line 
corresponding  to  the  pericemental  membrane  of  the  tooth  which  is  sub- 
mitted to  diagnosis.  In  that  case  no  dark  line  appears  in  the  surrounding 
part  of  the  diseased  part  and  the  light  line  corresponding  to  the  peri- 
cemental membrane  is  not  evident  (Compare  Fig.  i/d,  to  a,  b,  c,  e). 

It  will  be  easv  to  discern  the  difference  between  that,  the  formation 
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Fig.  22. 


of  which  is  not  yet  completed  and  a  pathological  change  in  the  peri- 
cemental  membrane.  When  the  root  is  in  the  course  of  formation,  the 
foramen  apicale  is  peculiarly  wide  and  there  will  be  seen  a  stratum  of 
slightly  dark  color  surrounding  the  light  line  (Fig.  22).  When  suppura- 
tion present,  the  dark  stratum  will  disappear. 

In  the  course  of  several  observations  on  the  margins  of  diseased 
parts,  the  writer  had  a  special  interest  in  the  research  related  to  Fig.  i6d. 
The  fact  that  a  very  light  dark  line  appears  in  a  very  chronic  diseased 
part  is  explained  in  the  same  way. 

12.  Whether  the  root  of  the  upper  molar  penetrates  the  antrnm 
maxillae  is  solved  by  means  of  the  light  line  in  question  ;  as  has  been  already 
stated,  the  light  line  becomes  more  vivid  in  accordance  with  the  surround- 
ing existence  of  the  hard  bone,  so  that  the  line  will  not  be  presented  if 
the  apex  penetrates  the  antrum  (Fig.  i6b).  Accordingly  it  is  impossible 
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to  diagnose  when  suppuration  takes  place  in  this  region.  The  root  which 
is  surrounded  by  bone  tissue  shows  a  light  line  at  the  qircumference  of 
the  root  within  the  area  of  antritm  maxilla;,  (Fig.  ijb  and  c). 

13.  In  the  examination  of  the  root  canal  in  which  a  metallic  foreign 
body  is  suspected  after  the  filling,  the  tube  will  be  used  in  a  soft  state 
and  we  should  prolong  the  time  of  exposure  (Fig.  93).  By  this  process, 
fillings  with  a  material  which  has  a  high  co-efficiency  in  absorption,  such 
as  gutta  percha,  paraffin  containing  bismuth,  will  be  diagnosed  satis- 
factorily. 

The  writer  has  endeavored  to  describe  all  the  possibilities  of  radio- 
graphy, but  it  must  be  admitted  there  are  some  cases  where  we  are  utterly 
at  a  loss  to  show  pathological  changes  though  they  are  within  the  in- 
fluence of  radiology.  Besides  there  are  some  cases  which  seem  apparently 
localized  but  are  exceedingly  serious  in  reality.  The  writer  has  observed 
too  frequently  that  we  are  led  to  some  remarkable  mistakes  in  the  exam- 
ination of  dead  bodies.  For  instance,  in  Fig.  2f,  we  could  not  observe  any 
disease,  but  when  it  was  dissected,  a  cyst  at  the  root  the  size  of  a  thumb 
was  found.  A,  b,  c,  d,  and  e,  f,  g,  h,  i,  j,  k,  1  in  Fig.  14  are  radio- 
graphs of  the  same  subject  .taken  from  different  directions. '  'In  the  one 
we  see  a  remarkably  distinct  change,  and  in  another  we  do  not,  or  in  one 
a  localized  change  is  seen,  and  in  another  a  broader  one  appears  vividly. 

By  repeating  the  observations  in  this  way,  we  come  to  the  conclusion 
that  it  is  very  dangerous  to  rely  upon  only  a  single  radiograph.  The 
writer  claims  it  is  necessary  for  most  examinations  to  make  the  double 
radiograph.  Though  stereoscopic  radiography  is  valuable  in  the  diag- 
nosis of  diseases,  it  is  not  to  be  hoped  that  it  will  be  generally  employed. 
In  order  to  make  the  difference  between  the  simple  radiograph  or  the 
stereoscopic  radiograph,  and  the  radiograph  made  twice,  which  is  recom- 
mended by  the  writer,  he  wishes  to  call  the  latter  "double  radiography." 

The  advantage  of  double  radiography  lies  in  the  avoidance  of  mis- 
takes in  diagnosis ;  and  secondly  it  is  advantageous  to  ascertain  ;he 
position  and  shape  of  an  impacted  tooth.  In  regard  to  the  position  of  th^ 
impacted  tooth,  we  may  determine  certain  factors.  The  writer  has  con- 
firmed further  the  advantages  of  the  double  radiograph  by  making  sev- 
eral radiographs  taken  from  various  directions  (See  Figs.  19  and  20). 

In  order  to  compare  the  radiograph  to  that  of  the  normal  tissues, 
as  stated  already,  first  .the  writer  radiographs  in  a  normal  way.  Next, 
the  position  of  the  film  is  the  same  as  in  the  first  case,  but  the  tube  is 
moved  about  10  cm.  in  the  plane  perpendicular  to  the  axis  of  the  tooth, 
and  the  direction  of  rays  is  on  the  central  part  of  the  object. 
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The  diagnosis  differs  according  to  the  case ;  the  greater  the  change 
of  the  appearance  is,  the  deeper  to  the  bucco-lingual  sides  and  the  more 
distant  to  the  film  it  lies.  Even  in  this  examination,  there  may  be  some 
cases  that  are  beyond  the  possibility  of  diagnosis. 

Gncliuioi. 

In  the  radiographic  diagnosis,  determine  a  certain  condition  (i) 
and  make  radiograph  presenting  the  appearance  of  the  normal  tissues, 
and  bear  in  mind  this  appearance  as  the  normal  appearance.  (2)  Every 
radiograph  taken  of  any  suspected  condition  should  be  compared  to  the 
normal.  We  should  take  extra  precaution  in  all  cases  where  mistakes  are 
probable.  All  change  which  appears  in  the  radiograph  is  caused  by  the 
diminution,  or  the  increase  of  calcium  salt;  so  that  it  is  quite  impossible 
to  ascertain  whether  the  contents  are  pus,  granulomatous  tissue  or  serum 

We  should  remember  that  even  if  serious  diseases  are  not  observed 
in  the  radiographs  in  some  cases,  it  depends  upon  the  dimension  and 
position  of  the  change.  Furthermore,  besides  this  exceptional  circum- 
stance, we  still  have  some  cases  that  cannot  .be  diagnosed.  We  will  make 
some  dreadful  mistakes  if  we  are  to  diagnose  only  by  a  radiograph  taken 
from  one  direction.  For  these  reasons,  the  writer  believes  the  correct 
diagnosis  needs  the  double  radiographs. 
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Papers  Presented  in  Section   III 

Chemistry  and  Metallurgy 


Some  Refractories  Used  in  Deitiitry. 


By  GUY  STILLMAN  MILLBERRY,  D.D.S.,  San  Francisco,  Cal. 


Dentists  frequently  have  occasion  to  use  refractory  materials;  in- 
deed, they  are  using  refractories  of  some  sort  in  everyday  practice,  but 
have  probably  never  considered  them  as  such. 

A  refractory  substance  is  one  which  is  capable  of  withstanding  high 
temperatures,  without  marked  changes  in  form  or  composition.  The 
value  of  refractories,  in  the  industrial  world,  is  in  direct  proportion  to 
this,  the  predominating  property. 

All  our  silicate  cements  possess  some  of  the  properties  of  refrac- 
tories, as  do  the  porcelains,  asbestos,  slate,  investment  compounds,  fur- 
nace linings,  and  many  other  substances  which  are  a  part  of  the  equip- 
ment or  supplies  in  a  dental  office. 

Let  us  look  into  the  origin  of  some  of  the  more  common  refractories, 
then  classify  them  and  determine  their  value  in  dentistry. 

Geologically  speaking,  rock  includes  all  beds  of  sand,  gravel,  clay 
and  volcanic  ash,  as  well  as  granite,  sandstone,  and  limestone.  Rocks 
are  classified  according  to  their  genesis,  as: 

1.  Igneous  rocks,  which  have  solidified  from  molten  material. 

2.  Sedimentary  or   stratified   rocks,   which   are  laid  down  chiefly 
under  water  by  means  of  mechanical,  chemical  or  organic  agents. 

3.  Metamorphic  rocks,  those   formed  by  subsequent  alteration  by 
wind  or  weathe,r. 

Most  rocks  consist  of  one  or  more  minerals.  Granite,  for  instance, 
though  seemingly  simple  in  substance,  is  a  compound  rock,  while  quartz 
and  some  of  the  calcium  rocks  are  composed  of  but  one  substance.  I 
will  ask  your  indulgence  for  a  moment  while  we  consider  these  three 
classes  somewhat  in  detail,  because  the  refractories  which  we  use  orig- 
inate from  variable  sources. 

Igneous  rocks  have  been  formed  by  the  consoli- 
Tftlteous  dation   of   molten   material,   usually   forced   upward 

Rock*,  from  the  depths  of  the  earth.     If  it  reaches  the  sur- 

face it   is  known  as  volcanic  rock,  and  if  not,  as 
plutonic  rock.     Chemical  analyses  from  all  parts  of  the  world  show  that 
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:hc  constituents  arc  chiefly  oxides  of  silicon,  aluminum,  iron,  magnesium, 
.-alcium,  sodium  and  potassium.  When  the  oxide  of  silicon  predom  nates 
.hey  are  acid  in  reaction,  and  when  low  in  this  oxide  they  are  basic;  in 
fact,  silicates  which  constitute  the  largest  part  of  the  earth's  crust  are 
;poken  of  as  salts  of  silicic  acid. 

The  glassy  rocks  (and  by  glass  is  meant  that  group  which  solidify 
rvithout  crystallization,  as  obsidian),  are  of  igneous  origin,  as  are  some 
ninerals.  They  are  usually  massive  and  appear  homogenous  without 
evidence  of  stratification,  foliation,  or  banding  structures  which  are 
common  to  other  forms  of  rock.  Pumice,,  though  metamorphic  in  ap- 
pearance, is  a  glassy  rock,  its  vesicularity  being  due  to  the  rapid  escape 
of  water  at  high  temperatures.  Fossils  are  never  found  in  true  igneous 
rocks. 

Sedimentary  rocks  are  of  secondary  origin,  laid 

Sedimentary  down  as  sediments  on  land  or  under  water.     They 

Rock*.  are  derived  from  physical  disintegration  or  chemical 

decomposition    of    pre-existing    minerals,   plants    or 

animals,   commonly   known   as   weathering.      When   moved    from   their 

original  source  by  water  they  are  classed  as  aqueous  sediments,  such  as 

shales  and  sandstones;  if  by  wind,  as  aeolian  sediments  as  sand  dunes, 

and  if  by  glaciers  as  glacial  sediments.    They  include  all  substances  from 

silt  to  boulders,  but  the  finer,  more  homogenous  kinds  are  generally 

spoken  of  in  these  terms. 

This  sedimentary  material  is  frequently  bound  together  by  the 
deposition  of  mineral  matter,  such  as  cuprous  carbonate,  and  ferrous 
oxide,  etc.,  which  is  held  in  solution  by  percolating  waters,  and  it  may 
be  .converted  into  solid  rock  by  great  pressure.  Such  rock  is  usually 
simple  in  composition,  stable  in  character  and  may  vary  in  thickness 
from  a  fraction  of  an  inch  to  hundreds  of  feet. 

Metamorphic   rocks   are  deformations   of    pre- 
mctanorpftlc          existing  types,  classed  as  mechanical  when  due  to 
Rocks.  movements  of  the  earth,  or  by  wind,  and  chemical 

when  altered  by  liquids,  gases  or  heat. 

Let  us  now  consider  some  of  these  substances 

Jlsbeitot.  in  detail.    Asbestos  is  probably  more  commonly  used 

than  any  of  the  others  in  laboratory  practice.     It  is 

a  mineral  consisting  of  metasilicates  of  calcium  and'  magnesium,  with 

the  latter  sometimes  replaced  by  iron,  known  as  actinolite  and  a  hydrous 

magnesium  silicate  known  as  serpentine,  of  which  the  chrysotile  variety 

is  the  chief  source  of  asbestos.     This  latter  form  is  usually  found  in 

veins   in  massive   serpentine.      It   may  be  of   igneous   or   metamorphic 

origin,  usually  the  latter,  as  an  alteration  product  of  magnesium  silicate. 

4 
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Due  to  its  fibrous  flexible  structure  it  may  be  woven  into  a  cloth  valuable 
for  fire-proofing  and  insulating. 

The  decomposition  of  asbestos  materials  by  acids  varies,  depending 
on  the  character  of  material  and  constituents,  such  as  binders,  etc.  Pure 
asbestos  as  such  is  insoluble  in  acids,  but  when  organic  substances  or 
inorganic  compounds  soluble  in  acids  are  used  as  binders,  decomposition 
naturally  follows. 

I  need  not  mention  in  detail  the  many  uses  of  asbestos  in  fibrous 
or  powdered  form,  but  you  are  not  familiar  with  a  prepared  product, 
marketed  under  various  names  as  transite  and  asbestos  lumber.  It  is  a 
composition  of  asbestos  and  Portland  cement  formed  under  hydraulic 
pressure  into  slabs  of  varying  dimensions,  as :  42  x  48  inches  and  36  x  96 
inches,  with  a  thickness  ranging  from  one-eighth  inch  to  one  inch.  It 
is  a  very  suitable  material  for  laboratory  bench  tops  where  acids  are  not 
used,  and  especially  to  protect  walls  or  woodwork  from  blast  lamps  and 
blow-pipe  flames.  The  thicker  slabs  will  withstand  a  reasonably  heavy 
swaging  force.  Keasby  Mattison  Company  and  H.  W.  Johns  Manville 
Company  are  manufacturers  of  this  product. 

Talc,  and  soapstone,  which  is  an  impure  form 
talc  of  talc,  are  very  similar  to  asbestos  chemically,  the 

SoapttOttt.  exception  being  that  they  possess  more  silicon  and 

less  water.  In  consequence  of  this  they  are  some- 
what different  in  physical  appearance.  Being  more  homogenous  in  ap- 
pearance, somewhat  amorphous  in  character,  they  are  well  suited  for 
laboratory  sinks  where  acids  are  being  constantly  used,  and  may  be  used 
for  switchboards  or  as  an  insulating  material.  Durability,  insolubility  and 
good  heat  resisting  qualities  are  characteristic  properties  of  talc  and 
soapstone,. 

Mica  is  a  very  complex  substance,  an  ortho- 
mica,  silicate  of  aluminum  with  one  or  more  of  the  follow- 
ing elements  combined  with  it,  viz.,  potassium, 
lithium,  magnesia  or  iron.  It  is  very  elastic  and  a  non-conductor  of 
heat  and  electricity,  found  usually  in  dikes.  The  darker  colored  micas 
containing  the  latter  two  elements  are  most  infusible  but  more  soluble  in 
sulphuric  acid.  They  possess  a  perfect  basal  cleavage,  allowing  them  to 
be  split  into  thin,  tough,  flexible  plates,  and  as  such  are  used  in  stove 
doors.  Mica  has  been  used  as  a  door  for  electric  furnaces,  but  at  the 
temperatures  necessary  to  fuse  porcelain  it  frequently  flakes  off,  falling 
into  the  furnace,  and  if  the  resistance  wires  happen  to  be  exposed  it 
may  combine  with  them,  thus  aiding  in  their  crystallization.  Phlogopite 
or  amber  mica,  a  ferro  magnesian  variety,  is  used  very  extensively  in 
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commutators.    It  is  a  most  satisfactory  insulator  and  possesses  about  the 
same  hardness  as  copper. 

Corundum — aluminum  oxide,  a  hard  crystalline 

Coruidum.  mass — is  occasionally  found  in  grains  or  shapeless 

masses.  It  is  next  to  diamond  in  hardness,  and, 
therefore,  has  been  used  extensively  as  a  polishing  grit  or  for  grinding 
purposes.  Magnetite  corundum  is  known  as  emery. 

Prior  to  the  discovery  of  carborundum,  which  is  a  manufactured 
product,  corundum  was  extensively  used  as  various  shaped  polishing 
stones.  Being  non-cohesive,  shellac  was  used  as  a  binder.  The  heat 
generated  by  friction,  unless  water  was  used,  reduced  the  stone  to  a 
plastic  mass,  which  rendered  it  useless.  Occasionally  dentists  make  use 
of  nitric  acid  to  cleanse  grinding  and  polishing  stones  of  the  accumu- 
lated debris  and  metal,  and  even  though  corundum  is  not  soluble  in  acids, 
the  binder  is,  and  the  procedure  in  so  far  as  corundum  points  are  con- 
cerned is  a  failure. 

Slate  is  a  metamorphic  equivalent  of  muds  and 
Slitt.  shales,  but  is  not  formed  by  sedimentation,  as  the 

latter  are.  It  may  be  derived  from  aqueous  sedi- 
ment or  from  igneous  origin,  the  latter  form  being  exceptional.  It  rep- 
resents the  finest  particles  of  mineral  matter  and  its  use  and  durability 
depends  upon  the  texture  and  mineralogic  constituents.  The  change  is 
produced  by  dehydration  and  crystallization,  though  the  mineral  grains 
are  too  small  to  be  seen  by  the  naked  eye. 

Gay  slates  are  formed  by  a  uniform  and  gradual  pressure  upon 
mud  beds,  during  which  time  the  material  is  cemented  together 
by  carbonates  of  lime  or  magnesium,  kaolin,  or  combinations  of  iron. 
Mica  slates  are  formed  by  a  metamorphic  process  in  which  the  kaolin 
and  feldspar  have  passed  into  mica,  forming  a  crystalline  fabric  enclosing 
sedimentary  particles.  Nearly  all  slates  originate  in  marine  deposits 
of  clay  and  sand. 

The  color  ranges  from  black,  attributed  to  carbonaceous  matter,  as 
marine  organisms  on  the  sea  floor,  through  gray,  green,  red  and  purples. 
The  corrugation  is  attributed  to  radiation  of  heat  of  earth  and  subse- 
quent contraction.  The  constituent  elements  include  many  of  the  alkalies 
as  well  as  the  alkaline  earth  group,  aluminum  and  iron  with  some  carbon 
and  phosphorus. 

Slate  is,  of  all  refractories,  the  most  suitable  for  bench  tops,  and  it 
seems  strange  that  manufacturers  have  not  made  use  of  it  as  such. 
From  20  per  cent,  to  40  per  cent,  of  the  quarried  product  is  available 
for  mill  stock,  which  includes  all  smooth  forms  for  building  purposes.  Its 
value  as  a  bench  top  is  based  upon  the  properties  of  insolubility  and  im- 
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permeability,  especially  with  regard  to  acids,  its  high  heat  resisting  qualities, 
smoothness,  durability,  and  non-liability  to  fracture  under  ordinary 
swaging  force. 

Clay  products  are  probably  more  commonly  used 

Glay>.  and  the  clay  industry  more  widely  distributed  than 

any  other  single  mineral  in  the  world.     Every  State 

and  Territory  in  the  United  States,  except  Alaska  and  Hawaii,  produce 
burned  clay  products.  In  most  of  the  clay  working  industries,  especially 
the  low  grade  products,  as  brick,  tile  and  pottery,  the  manufacturer  is 
the  miner  as  well,  but  with  the  high-grade  clay  products  this  is  not  so. 
The  chief  properties  of  clay  are:  high  shrinkage,  variable  plasticity, 
tensile  strength,  hardness,  non-absorption,  and  color.  Clays  are  meta- 
morphic  rocks ;  that  is,  they  are  all  derived  from  some  other  rocks,  be  it 
feldspar  or  limestone.  They  are  classed  as:  (i)  residual,  where  the 
weathering  out  of  some  substances  leaves  a  clay  bank  as  a  residue,  or 
(2)  transported  where  they  are  carried  by  water  and  deposited  in  banks. 
Gay  was  probably  primarily  used  for  pottery,  water  carrying  ves- 
sels and  cooking  utensils.  Mention  is  made  in  an  English  record  in  1744 
of  an  application  for  a  patent  for  making  porcelain  from  a  clay  pro- 
duced by  the  Cherokee  nation  of  America.  This  incident  does  not,  how- 
ever, represent  the  earliest  records  of  the  clay  industry,  for  besides  the 
ruins  on  the  Mediterranean  the  Incas  and  Aztecs  give  evidence  of  having 
used  clay.  Prehistoric  workings  in  the  Appalachian  Mountains  present 
traces  of  crude  implements  in  some  of  the  dikes,  and  even  though  these 
dikes  contained  feldspar,  mica  and  garnet,  it  is  plausible  to  believe  that 
the  search  was  for  kaolin. 

The  clay  we  are  interested  in  is  the  one  chiefly 

Kaolin.  used   in  porcelain,   viz.,   kaolin   with  a   formula   of 

A12O3  2  SiCX  2  H2O,  and  the  substance  from  which 

it  is  derived,  feldspar.     Kaolinization  is  a  process  of  decomposition  and 

recombination  in  which  potassium  feldspar  is  converted  into  kaolin  by  a 

loss  of  K2O  with  some  SiO2,  and  an  absorption  of  H2O.     In  the  beds 

the  strata  are  seldom  uniform,  as  the  kaolin  seems  to  filter  down  until 

it  settles  in  a  bed  of  approximately  98  per  cent,  kaolin,  on  quartz.     The 

alteration   process  is  simply   one   of  weathering,   and  the  more  plastic 

material  is  nearer  the  surface. 

As  previously  stated,  the  silicates  constitute  the  largest  part  of  the 
earth's  crust,  and  of  this  kaolinite,  the  hydrous  aluminium  silicate  is  the 
most  common. 

Reference  is  made  by  Felix  Pascadis,  M.D.,  Vice-President  of  the 
Chemical  Society  of  Philadelphia,  in  an  oration  delivered  in  1802,  of 


the  "infinite  service  .  .  .  the  various  kinds  of  clay  .  .  .  possess   from 
common  brick  to  elegant  works  of  porcelain." 

The  value  which  kaolin  possesses  is  its  plasticity  and  infusibility. 
Due  to  its  high  refractory  value,  it  retains  its  form  even  though  the 
particles  may  be  completely  enveloped  in  fluid  feldspar.  It  also  has  a 
remarkable  resistance  to  the  solvent  action  of  fluid  feldspar. 

The  change  in  form  of  these  refractory  materials,  which  we  might 
consider  as  fusibility,  is  known  as  the  deformation  point.  It  is  a  pyro- 
chemical  process  in  which  heat  and  time  are  factors.  The  same  principle 
holds  good  in  the  fusion  of  porcelain.  The  deformation  point  is  usually 
determined  by  seger  cones,  a  clay  product,  graded  -to  modify  their  form 
at  indicated  temperatures  ranging  from  1,150  degrees  C  to  1,850  degrees 
C  at  20  degree  intervals.  Thermo-electric  and  optical  pyrometers  are 
unsatisfactory.  Another  method  of  testing  is  to  obtain  standard  ma- 
terials and  make  test  mixtures.  Kaolin  is  purified  by  a  washing  process 
in  which  sand  wheels,  mica  troughs,  screens,  concentration  tanks,  filter 
presses  and  driers  are  used. 

Feldspars  all  include  potassium,  sodium  and  cal- 

feldspar.  cium,     besides     aluminum     in     silicate     formation. 

Due  to  alteration  reactions  by  weathering  and  the 

presence  of  water  carrying  CO2  the  alkalies  are  converted  into  soluble 

carbonates  and  are  leeched  out;  the  resultant  compound  being  kaolin. 

Qalcium  silicates  are  likely  to  resolve  into  calcite. 

Feldspar  in  a  porcelain  mixture  is  the  cementing  mixture.  When 
subjected  to  sufficient  heat  to  merely  soften  it,  it  becomes  a  bond,  but 
when  fluid  it  acts  as  a  solvent,  producing  a  more  homogenous  mass. 
When  feldspar  is  in  excess  it  causes  warpage.  To  avoid  this,  kaolin 
should  constitute  at  least  50  per  cent,  of  the  mixture,  a  good  formula 
being:  feldspar  20,  kaolin  50,  and  quartz  30,  mixed  with  50  grams  of 
water.  The  fusing  of  porcelain  is  thus  seen  to  be  merely  a  physical 
process,  though  termed  a  pyrochemical  one. 

Theoretically,  this  is  known  as  a  pure  crystalline 
Quartz.  silica,  but  it  is  rarely  found  pure.    The  best  quality 

is  known  as  sugar  quartz,  and  is  usually  found  in 
the  vicinity  of  feldspar  and  kaolin  dikes.  One  of  the  distinguishing 
physical  features  between  quartz  and  feldspar  is  that  the  former  does 
not  possess  cleavage.  It  is  highly  resistant  to  chemical  decomposition 
except  in  the  instance  of  hydrofluoric  acid,  which  readily  attacks  a:, 
silicates,  and  it  is  infusible  before  the  blowpipe. 

The  so-called  quartz  glass  possesses  many  properties  which  make  it 
valuable  to  the  dentist.  When  hot  it  can  be  plunged  into  cold  water 
without  danger  of  cracking.  It  is,  therefore,  suitable  as  an  annealing 
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tray  for  gold,  being  superior  to  any  of  the  forms  of  clay  which  in  the 
course  of  time  become  roughened  on  the  surface  and  partially  decom- 
posed. 

In  the  form  of  tubes  it  may  be  wound  with  Nichrome  wire  for  elec- 
tric furnaces  having  a  low  temperature,  though  Nichrome  nor  any  of 
the  other  resistant  wires  of  the  nickel  chromium  iron  group  have  proven 
satisfactory  in  temperatures  necessary  for  the  fusion  of  porcelain.  It 
could,  however,  be  used  satisfactorily  for  heating  purposes,  such  as 
drying-out  investments,  etc.,  thus  avoiding  the  use  of  the  open  flame. 

Magnesite   or  magnesium   carbonate  is   a  new 

maflitJite  type  of  refractory  in  so  far  as  building  construction 

is  concerned.  When  calcined,  pulverized  and  mixed 
with  magnesium  chloride,  it  makes  a  strong  fireproof  cement  for  parti- 
tions or  floors.  It  is  basic  in  character  and,  therefore,  of  value  in  treat- 
ing basic  ores  in  crucibles,  but  does  not  resist  acids  and  is,  therefore, 
unsuitable  for  general  laboratory  use. 

In  addition  to  these,  natural  refractories,  I  wish  to  discuss  two 
others,  which,  though  native  minerals  or  derived  from  them,  are  suffi- 
ciently modified  by  treatment  to  belong  to  manufactured  products,  and 
as  such  have  been  christened  with  trade  names. 

Alundum,  which  is  the  mineral  bauxite  treated 

THundum.  in  an  electric  furnace  until  it  gives  practically  pure 

fused  alumina,   is  one  of  the  best  refractories  for 

our  use  on  the  market  to-day.     It  is  crushed  to  grains  of  various  sizes, 

then  graded,  refined  and  mixed  with  various  binding  materials. 

When  supplied  in  various  shapes  for  various  purposes,  such  as 
crucibles,  filters,  muffles,  it  is  formed  as  desired  and  fired.  The  binding 
materials,  unless  they  be  of  the  nature  of  feldspar,  are  driven  off  by 
heat  and  a  pure  alumina  remains.  The  melting  point  is  2,050  degrees  C, 
or  300  degrees  higher  than  platinum,  and  the  latter  substance  can  easily 
be  fused  in  it.  Its  thermal  conductivity  is  much  higher  than  any  of  the 
other  refractories,  and  consequently  it  is  valuable  as  a  lining  for  electric 
furnaces. 

Aluminum  oxidizes  readily  and  does  not  give  up  its  oxide  freely. 
It  therefore  does  not  combine  with  platinum  as  does  silicon  or  carbon, 
and  there  is  less  likelihood  of  crystallization  of  the  latter  metal.  It  is  non- 
corrosive  and  has  no  chemical  reaction,  therefore  is  especially  suitable 
for  electric  muffles. 

Zirconia    is   another  trade   product.      In    1878, 
Zireonla.  M.  H.  Klaproth,  a  German  mineralogist,  discovered 

that  sixty-eight  per  cent,  of  the  mineral  zircon  dif- 
fered from  the  other  substances  in  the  native  compound,  a  silicate,  and 
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on  investigation  it  proved  to  be  the  oxide  of  an  unknown  element  which 
was  named  zirconium.  It  occurs  native  in  amorphous,  crystalline  and 
graphitic  form,  and  is  about  as  plentiful  as  carbon.  It  fuses  at  2,350 
degrees  C.  The  natural  oxide,  eighty- four  per  cent,  pure,  is  called 
zirconia.  When  refined  it  is  obtained  as  a  pure  white  substance,  and  the 
M.  P.  is  raised  to  3,000  degrees  C.  It  was  first  used  to  replace  calcium 
oxide  of  the  Drummond  calcium  light  and  later  by  Von  Welsbach  as  a 
skeleton  for  Welsbach  lights,  though  thorium  is  now  used  in  the  latter 
instance. 

Possessing  a  low  thermal  conductivity,  it  is  not  as  serviceable  for 
electric  muffles  as  alundum.  Mixed  with  magnesia,  phosphoric  acid, 
glycerine  or  starch  as  a  binder,  it  can  be  molded  into  form,  dried  for 
several  days,  and  fired  at  from  2,000  degrees  C.  to  2,300  degrees  C. 
When  thus  treated,  it  is  impervious  to  liquids,  strong  acids  and  alkali 
fusion  mixtures,  and  will  withstand  sudden  changes  in  temperature. 

In  presenting  this  brief  paper  on  refractories,  my  thought  has  been 
to  bring  before  you  some  information  which  may  be  useful  in  some  of 
the  occasional  problems  which  we,  have  to  contend  with  in  dental 
practice. 
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Jin  flcidimetrlc  Study  of  the  Saliva  and  its  Relation  to  Diet 

and  Caries. 


By  JOHN   ALBERT   MARSHALL. 

From   the   Rudolph    Spreckles    Physiological   Laboratory   and    from   The   Depart 
ment   of    Dentistry   of    the   University   of    California. 


Among  the  numerous  present-day  investigators  who  are  studying 
the  saliva,  there  is  one  whose  work  has  attained  a  prominent  place  in  the 
minds  of  the  profession  at  large :  work  which  is  important,  not  only  from 
the  dental  standpoint,  but  from  the  bio-chemical  standpoint  as  well.  1 
refer  to  Pickerill's  book,  "The  Prevention  of  Dental  Caries  and  Oral 
Sepsis."  He  has  given  us  some  figures  which  seem  to  prove  that  by 
varying  the  stimulii  applied  to  the  salivary  glands  by  means  of  foods  or 
chemicals  taken  in  the  mouth,  a  saliva  of  different  reaction  may  be  ob- 
tained. It  is  this  particular  phase  of  the  subject  which  I  am  presenting 
for  your  consideration. 

For  the  sake  of  clearness,  let  us  define  for  a 

Cltralioi  moment  a  few  of  the  chemical  terms  employed.    By 

"titration"  we  mean  the  determination  volumetrically 

or  the  determination  by  comparing  volumes  of  the  strength  of  solutions. 

For  instance,  if  we  wish  to  determine  the  acidity  of  vinegar,  we  may 

proceed   volumentrically   by   adding  a   few   drops   of   an   indicator,   as 

phenolphthalein,   and  adding  an   alkali,   a   sodium   hydrate,    of   known 

strength  until  a  permanent  pink  color  results.     By  observing  the  amount 

of  alkali  added,  and  knowing  the  amount  of  acid  in  the  tube,  we  obtain 

a  direct  comparison  of  the  two  solutions. 

This  reaction  is  similar,  in  a  way,  to  the  reaction  which  takes  place 
when  we  titrate  a  sample  of  saliva.  For  this  purpose  we  need  normal 
or  fractional  solutions,  indicators,  and  water,  free  from  carbon  dioxid. 

A  "normal  solution"  is  one  which  contains  its 
normal  equivalent    hydrogen    gram    molecular    we,ight    dis- 

solution, solved  in  one  liter  of  pure  water.     If  we  wish  to 

make  up  a  normal  solution  of  HC1,  we  consult  our 
table  of  atomic  weights  and  find  that  the  atomic  weight  of  hydrogen 
equals  I  and  that  of  chlorin  equals  35.  Therefore,  the  molecular  weight 
of  HC1=36.  Then  for  a  normal  solution  of  HC1  every  1,000  cc.  H2O 
must  contain  36  gram  of  HC1.  For  salivary  work  this  is  diluted  200 
times,  and  we  have  a  solution  which  contains  0.18  grams  per  1,000  cc.,  or 
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.oooi 8  grams  per  I  cc.    This  solution  is  expressed  by  the  symbol  N/2OO. 

By  an  "indicator"  we  mean  a  substance  which, 

Hi  Indicator.          by  tlle  addition  of  acid  or  alkali,  always  changes  its 

physical  state;  as,  for  instance,  its  color.    Litmus  is 

an  indicator;  methyl  orange,  phenolphthalein,  and  para-nitro-phenol  are 

others. 

In  the  determination  of  the  acidity  or  alkalinity  of  solutions,  a  cer- 
tain criterion  of  neutrality  has  bee.n  established.  This  criterion  is  pure 
water,  free  from  carbon  dioxide.  Certain  substances  also  exhibit  an 
amphoteric  reaction.  Amphoteric — from  the  Greek,  meaning,  "both 
of  two,"  and  such  a  reaction  is  one,  in  which  the  fluid  exhibits  the  power 
of  neutralizing  both  acids  and  vases.  Many  of  the  body  fluids  show  this 
phenomenon.  Fresh  milk  is  amphoteric;  urine  is  often  amphoteric  to 
litmus ;  that  is,  it  will  show  both  an  acid  and  an  alkaline  reaction  to  that 
indicator.  Sutton  (2)  says,  ''Saliva  which  is  generally  neutral  to  litmus 
is  always  strongly  alkaline  to  lacmoid  or  congo  red,  and  acid  to  tumeric." 

With  these  definitions  clearly  in  mind,  let  us 
Ficktrlll'i  method  turn  our  attenti°n  to  th-6  method  of  titration  used  by 

Of  titration  Pickerill.  The  first  thing  that  strikes  us  is  that  of 

Criticised.  his  choice  of  indicators.  He  used  methyl  orange. 

Let  me  quote  several  authorities  on  the  use  of  this 
indicator. 

Sutton  (2)  tells  us  that  "All  titrations  with  methyl  orange  should 
be  carried  on  at  ordinary  temperature if  utmost  accuracy  is  de- 
sired, the  liquid  titrated  should  not  be  too  dilute." 

Tread  well-Hall  (3)  says  that  "Methyl  orange  is  suitable  for  the 
titration  of  strong  acids  as  HC1,  HNO3,  H2SO4,  as  well  as  H3PO4  and 
H2SO3.  HC1  and  HNO3  can  be  titrated  with  a  sharper  end  point  than 
is  the  case  with  H2SO4." 

"The  primary  phosphates  are  neutral  toward  methyl  orange,  but  the 
secondary  and  tertiary  phosphates  react  alkaline  toward  it.  With  half 
normal  solutions  the  end  point  is  fairly  sharp;  with  tenth  normal  it  is 
less  so.  In  the  latter  case,  an  excess  of  0.5  cc.  of  tenth  normal  alkali 
is  necessary  to  change  from  red  to  yellow.  The  error  in  analysis  is 
greater  in  proportion  to  the  amount  of  indicator  employed,  and  also  in 
proportion  to  the  dilution  of  the  solution." 

Cohn  (4)  states:  "It  (methyl  orange)  is  an  excellent  indicator,  but 
it  requires  a  practiced  eye  as  well  as  considerable  care.  It  possesses 
strong  acid  properties,  therefore  only  strong  acids  can  be  titrated  by 
means  of  it.  Ammonium  salts,  sulphates,  nitrates,  chlorides  seriously 
diminish  the  sensitiveness  of  this  indicator;  their  absence  should,  there- 
fore, be  assured  in  order  not  to  increase  the  liability  of  error  which  the 
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formation  of  the.se  salts  during  titration  induces.  It  is  useless  for  lactic, 
citric,  tartaric,  succinic,  'butyric  and  acetic  acids;  in  fact,  almost  all 
organic  acids." 

On  page  188,  second  edition,  Pickerill  uses  methyl  orange  for  de- 
termining the  reaction  of  lactic  acid  and  saliva,  one  particular  case  in 
which  methyl  orange  is  useless. 

Schimpf  (5)  says:  "This  indicator  (methyl  orange)  should  not  be 
employed  when  titrating  with  standard  solutions  which  are  weaker  than 
decinormal  (N/io),  nor  should  it  be  used  in  any  hot  solution,  nor  in 
excessive  quantities.  It  is  useless  for  most  organic  acids." 

Kirke  (6)  says:  "The  alkaline  index  of  Pickerill  appears  to  be 
open  to  further  probability  of  error  by  reason  of  the  extreme  difficulty 
of  determining  the  end  point  of  the  reaction,  owing  to  the  unreliability 
of  a  weak  solution  of  methyl  orange  as  an  indicator,  which  necessarily 
introduces  the  element  of  personal  equation  as  a  large  factor  of  error 
in  the  observation." 

There  is  no  authority  who  advises  the  use  of  methyl  orange  in  solu- 
tions weaker  than  N/io. 

Applying  our  data  which  we  have  at  hand  to  the  alkalinity  index, 
let  us  see  what  figures  we  obtain. 

With  N/io  solutions  it  is  necessary  to  add  an  excess  of  0.3  cc 
alkali  before  we  get  the  neutrality  point.  This  means  that  1.5  cc.  N/5O 
H2SO4  is  the  experimental  error. 

Note  next  his  alkalinity  per  cc.  We  find  that  this  factor  may  be, 
for  example,  1.05  or  2.55.  Continuing  we  may  then  have  an  alkaline 
index  of  1.73  or  4.21  for  ndrmal  resting  saliva!  From  these  facts,  the 
tables  giving  the  alkaline  indices  are  open  to  serious  question. 

Summarizing  then,  we  note  that  Pickerill  is  fundamentally  at  fault 
in  his  choice  of  indicators,  and  that  his  experimental  error  of  1.5  cc. 
N/5O  H2SO4  is  too  large  to  admit  of  the  proof  that  even  the  alkaline 
index  of  normal  resting  saliva  is  1.73.  It  has  been  shown  that  instead  it 
may  be  as  high  as  4.21. 

The  influence  of  diet  upon  the  saliva  will  next 

Influence  ^e  considered.     It  was  desired  to  determine  whether 

Of  Ditt  Upon          a  class  of  individuals,  as  a  whole,  subsisting  for  a 

Saliva,  definite  period  of  time  upon  a  certain  regulation  diet, 

evidenced  any  marked  difference  in  the  neutralizing 

power  of  the  saliva  from  a  like  class  of  individuals  subsisting  upon  a 

different  diet. 

The  data  presented  were  obtained  from  inmates  of  five  different 
institutions,  the  groups  being  divided  into  the  following  general  groups : 
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i. — Persons  whose  teeth  presented  neither  decayed  nor  filled  areas; 
these  were  classed  as  absolute  immunity. 

2. — Persons  whose  teeth  presented  no  decayed  areas,  but  who  had 
fillings;  these  were  classed  as  present  immunity. 

3. — Persons  whose  teeth  were  carious. 
4. — Persons  who  had  pyorrhea. 

Each  one  of  these  four  groups  were  sub-divided  into  those  who  took 
care  of  their  teeth  and  those  who  did  not. 

The  diets  and  the  analyses  of  the  different  samples  of  saliva  follow. 
The  methods  of  taking  samples  and  the  methods  of  analysis  have  both 
been  fully  explained  in  two  previous  articles.  (7)  (8) 


TABLE  I. 


Present  Immunity,  with  care 


Number  of 
Patient 


14 
67 
70 


c.c.N/aooHCl 
23.00 
25.50 
28.40 

16.02 

16.80 

1 2.06 

13.70 

20.20 

I  l.OO 

13-70 
14.06 
1 1 .02 

7.36 

9.40 

10.72 

8.32 

12.00 

17.70 

10.50 
17.50 
12.50 

994 
8-94 

0.20 
I8.IO 

7-58 
1370 

17.90 
14-45 


c.c.N/»oNaOH 
4-50 
4-30 
4.00 

5-86 
6-34 
5-72 
5-42 
6.42 

12.60 
14.60 
13-10 
10.50 
12.34 

9.46 

9-34 

I2.IO 
8.20 

4-50 
5.60 
5-40 
5-00 
4.82 
5-02 

5.30 
3.40 

18.30 
4.97 

7.78 

5.10 


Present  Immunity,  without  care 


Number  of 
Patient 


79 


c.c.N/sooHCl 
24.60 
24.70 
22.2O 
19.30 

l6.50 


c.c.N/*x>NaOH 

5-00 

7.20 

9.80 

14.40 

2.13 
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Carious,  with  care  Carious,  without  care 

Number  of  Number  of 

Patient  c.c.N/200HCl  c.c.N/200NaOH          Patient  c.c.N/200HCl  c.c.N/zooNaOH 

4  18.40  4.80 

19.50  4.40 

17-30  3.65 

19-70  3-30 

H-44  5-50 

11-22  6.80  69  11.50  4.53 

13-00  5.58 

20.80  3.23 

80  1775  7.70 

81  28.80  5.82 
7i                        2.95  1.70 

Table  i  presents  analyses  of  saliva  from  members  of  the  faculty, 
office  force  and  students.  This  table  elucidates  several  points.  We  note 
first  a  wide  range  of  variability  of  the  so-called  normal  resting  saliva,  not 
only  in  different  individuals,  but  in  the  same  individual  as  well.  Take, 
for  example,  patient  i.  The  variation  in  alkalinity  is  from  12  cc.  N/200 
HC1  to  28  cc.N/200  HC1.  The  variation  in  acidity  is  from  4.30  to  6.42  cc. 
NaOH. 

Patient  2  varies  7.36  cc.  HC1  to  14.06  cc.  HC1 

8.20  cc.  NaOH  to  14.60  cc.  NaOH. 

Patient  3  varies  8.94  cc.  HC1  to  19.50  cc.  HC1 

3.40  cc.  NaOH  to  5.60  cc.  NaOH. 

Compare  next  the  oral  conditions,  those  in  which  the  teeth  are  im- 
mune from  caries  and  those  which  are  carious ;  we  find  that  so  far  as  the 
normal  resting  saliva  is  concerned,  there  is  no  relationship  between  these 
acidities  and  alkalinities  and  the  condition  of  the  oral  cavity. 

A  third  point  which  is  brought  out  is  the  fact  that  the  so-called  acid 
mouth,  or  acid  saliva,  which  has  always  been  associated  ivith  lack  of  care, 
does  not  exist !  This  is  rather  contrary  to  what  we  have  always  been  led 
to  expect.  But  in  nearly  200  cases,  examined  within  the  last  two  years 
from  the  chemical  standpoint,  there  has  never  been  a  case  where  a 
marked  carious  condition  has  been  associated  with  a  saliva  which  was 
notably  acid.  These  figures  all  show  that  the  acidity  of  saliva,  judging 
as  such,  or  the  alkalinity  of  saliva,  judging  as  such,  is  not  related  to 
dental  caries,  or  to  immunity  from  dental  caries !  Note  patient  4,  table  i ; 
the  anaylses  shows  a  relatively  high  alkalinity,  but  a  low  acidity.  Why  is 
not  the  acidity  high  ?  The  patient  has  carious  teeth. 


213 


TABLE  II. 


Present  Immunity,  with  care 


Present  Immunity,  without  care 


Number  of 
Patient 

c.c.N/»oHCl 

c.c.N/aooNaOH 

Number  of 
Patient 

c.c.N/jooHCl 

c.c.N/,ooNa< 

II 

10.70 
11.70 

5-80 

5-45 

8 

10.30 
14.08 

9.26 

n.86 

65 

10.00 

9.86 

14.20 
22.22 

4-50 
7.60 

103 

7.80 

7-53 

64 

11.40 

8.67 

72 

29.1 

22.50 

3-44 
6.28 

29.10 

3-44 

Carious,  with 

care 

Carious,  without 

care 

16 

14.60 
14.00 

8.30 
12.90 

6 

16.60 
13-30 

7.10 
8.40 

II.OO 

7-50 

7i 

2.Q5 

1.70 

9 

4.70 

970 

102 

1570 

740 

330 

12.00 

104 

17.30 

1740 

10 

9.80 

29.30 

4.20 

23.30 

IS 

13.38 

3.12 

14.00 
16.50 

2.00 
2.20 

17 

9.40 

8.10 

18 

2.80 

22.  IO 

11.70 

15-00 

20 

4.70 
12.90 

13.20 
5.18 

19.20 

7.20 

• 

69 

20.00 

16.60 
11.50 

S.oo 
5-43 
4-53 

76 

18.50 

7.00 

77 

17-45 

15.00 

Turn  to  table  2 ;  the  same  holds  true  as  in  table  I.  There  is  no  con- 
nection between  the  acidity  of  the  saliva,  when  considered  by  itself,  or 
the  alkalinity  of  the  saliva,  when  considered  by  itself,  and  dental  caries, 
or  immunity  therefrom. 
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Number  of 
Patient 


70 

74 

75 

21 


24 
27 


TABLE  III 
Present  Immunity,  with  care 

c.c.NAooHCl          c.c.N/sooNaOH 


17.90  7.78 

1445  5.10 

19.80  8.00 

26.60  4.30 

Carious,  with  care 

15.36  2.74 


Pyorrhea,  with  care 

7.16  1.18 

6.00  8.16 


Present  Immunity,  without  care 
Number  of 


Patient 
32 


22 
23 
26 


31 


c.c.N/jjooHCl 
8.96 


7.2O 


Carious,  without  care 

8.15 
6.90 
12.52 


6.20 
8.94 
3.16 


Pyorrhea,  without  care 

9-84  6.40 


Absolute  Immunity,  with  care 

29  16.26  3.48 

30  13.20  4.20 


Absolute  Immunity,  without  care 

!5  10.38  7.20 

:8  1540  3-32 


Table  3  shows  the  same  relative  variation  in  evidence,  and  we  have 
also  four  cases  of  absolute  immunity. 

No.  29  is  an  American,  24  years  old,  who  has  never  been  in  a  dental 
office.  He  brushes  his  teeth  night  and  morning. 

No.  30  is  a  Mexican,  40  years  old,  who  also  has  never  been  in  a 
dental  office,  but  he  takes  good  care  of  his  teeth  just  the  same. 

No.  28  is  a  negro  who  would  not  know  what  to  do  with  a  tooth 
brush  if  he  owned  one. 

No.  25  is  a  Mexican.  His  mouth  was  filthy  and  his  breath  very 
offensive.  He  had  a  marked  gingivitis;  the  saliva  was  of  a  very  r&py 
consistency,  a  condition  considered  predisposing  to  caries. 


BREAKFAST. 

Cooked  cereal. 

Broad  and  butter. 

Hash. 

Eggs. 

Milk. 

Coffee. 

Fruit. 

Syrup  and  Sugar. 


DIET,  JUNE  16,  1914. 
INSTITUTION  THREE. 

DINNER. 
Stewed  beef. 
Boiled  potatoes. 
Boiled   cabbage. 
Soup. 

Tea — coffee — milk. 
Toast. 

Syrup  and  Sugar. 
Bread   and   butter. 


SUPPER. 

Macaroni. 

Eggs. 

Fried    potatoes. 

Broad  and  butter. 

Peaches. 

Tea — milk. 

Syrup  and  Sugar. 


Meats  vary — Pork  and  Mutton — Beef — Rice  used. 
Eggs  and  milk   produced   on  place. 
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DIET  LIST  FOR  ONE  WEEK,  JUNE  8,   1914. 
INSTITUTION   Two. 


MONDAY. 

H.     Mush — Cream    of    wheat. 
1).      I'ork   and    beans. 
S.     Soup    and    biscuits. 


THURSDAY. 

Beefsteak    and    potatoes. 
Lamb  curry   and    rice. 
Beans  and   rolls. 


TUESDAY. 

Beefsteak    and    potatoes. 
Stew  and   macaroni. 
Beans   and    biscuits. 


FRIDAY. 

Mush — Cream   of  wheat. 
Codfish. 

Fruit     (prunes,     peaches 
apple  sauce). 


WEDNESDAY. 
Mush—  Rolled  oats. 
Hash  (roast  beef)  and  boiled 

cabbage. 
Fruit     (prunes,     peaches     or 

apple   sauce). 
Brown    sugar,    3    tablespoons 

ful  each  ration. 

SATUBDAY. 

Beefsteak  and  potatoes. 
Stew   and   spaghetti. 
Soup    (vegetable)    and    rolls. 


SUNDAY. 

Mush — Oatmeal. 

Roast   beef — boiled  potatoes. 

Fruit  cake. 

Brown   sugar,   3   tablespoonsful   each   ration. 


Let  us  consider  next  the  table  d'hote  provided  by  the  State  for 
these  men.  We  note  brown  sugar  twice  a  week,  no  white  sugar,  no  eggs, 
no  butter,  but  plenty  of  carbohydrate,  one  might  say  almost  too  much. 
Ergo,  according  to  Pickerill,  we  ought  to  find  a  lower  alkalinity  than  is 
reported  in  the  above  figures. 


TABLE  IV. 


Present  Immunity,  with  care 


Number  of 
Patient 

36 
40 
41 


21.64 

9-90 

17.04 


c.c.N/aooNaOH 

4.41 

8.00 

11.22 


Present  Immunity,  without  care 


Number  of 
Patient 

43 


c.c.NAooHCl 
15-14 


c.c.N/zooNaOH 
4.80 


37 


Carious,  with  care 
13.88 


Carious,  without  care 

5-o6               33  1 0.60  5.00 

34  10.60  3.80 

35  14-40  10.08 

38  12.60  3.42 

39  7.20  9.22 
42  12.30  9.90 


In  table  4  we  have  analyses  from  one  of  the  insane  institutions. 
Compare  the  diet  with  that  of  the  preceding,  and  then  compare  the 
analyses.  The  difference  in  diet  is  at  once  apparent,  but  we  find  no 
corresponding  difference  in  the  salivary  analyses. 
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TABLE  V. 


Number  of 
Patient 

55 

61 


Present  Immunity,  with  care 

c.c.NAooHCl          c.c.NAooNaOH 
9.04  4.02 

9-50  4-30 


45 
60 


Carious,  with  care 

7-20  7.42 

12.40  4.60 


Present  Immunity,  without  care 

Number  of 
Patient 

46 
48 
49 
50 
53 

fs 

59 

51 

Carious,  without  care 

47  8.16  3.10 

52  16.32  i. oo 

56  16.64  2-64 

57  15-46  1-76 

62  7.90  12  70 


c.c.N/aooHCl 

c.c.N/zouNaOll 

13.38 
17.26 
2.66 

S.io 
2.98 
7.62 

7-14 
1.82 

7-52 

I2.O2 

12.52 

21.  IO 

5.Po 

alkaline  (trace) 

n.86 

6.00 

11.32 

5.54 

Pyorrhea,  without  care 
62  7.00  12.70 

Absolute  Immunity,  without  care 
44  17.00  2.80 

In  table  5  is  given  a  case  of  absolute  immunity.  The  sample  was 
quite  thin  and  the  secretion  rather  scanty.  He  was  classed  as  a  case  of 
dementia  praecox,  and  has  been  an  inmate  since- 1884.  In  discussing  the 
different  forms  of  the  disease  with  relation  to  the  normal  functioning  of 
the  organs,  one  of  the  medical  officers  of  the  institution  stated  that  in 
certain  cases  all  glandular  action  is  modified  and  normal  secretions  are 
inhibited.  Also,  that  indigestion  and  constipation  prevail  in  many  of 
these  types.  Dementia  praecox  and  the  paranoid  cases  seem  to  be  exempt 
to  a  certain  extent  from  these  conditions.  In  katatonia  drooling  is  con- 
stant, but  this  is  attributed  to  the  general  systemic  condition,  in  which 
the  patient  is  usually  indifferent  to  everything.  There  is  also  some  loss 
of  control,  or  co-ordination,  and  the  patient  does  not  swallow.  The 
drooling  is  attributed  more  to  this  fact  than  to  an  abnormal  salivary 
secretion.  In  fact,  it  is  probable  that  the  flow  of  saliva  is  lessened  rather 
than  increased,  which  is  contrary  to  the  usual  belief  among  medical  men 
in  this  field  of  work. 

Referring  again  to  table  5,  there  is  a  notation  in  regard  to  patient  58. 
This  case,  a  Filipino,  age  45,  has  been  an  inmate  since  1901.  Why  the 
saliva  from  this  person  should  react  alkaline  to  phenolphthalein  is  at 
present  under  investigation. 


217 


DIET  II. 


Infirmary. 
Breakfast. 
Rolled  omU. 
Milk. 

Bread  and  butter. 
Toast— coffee. 


Dinner. 

Vermicelli  coup. 
Roast   beef. 
Mashed  potatoes. 
Creamed  onions. 
Suet  pudding. 
Bread  and  butter. 
Tea— milk. 

Supper. 

Vanilla   custard. 
Bread  and  butter. 
Cake  and  fruit. 
Tea— milk. 


General  Patients. 
Breakfast. 
Rolled  oats. 
Milk. 

Bread  and  butter. 
Rolls — coffee. 


Dinner. 

Vermicelli  soap. 
Boiled  pork. 
Steamed  potatoes. 
Pink   beans. 
Rice   pudding. 
Bread. 


Supper. 

Creamed   farina. 
Fruit. 

Bread  and  butter. 
Tea— milk. 


Attendants  and 

pay  patient*. 
Breakfast. 
Rolled  oats. 
Milk. 

Ham  and  eggs. 
Fried  potatoes. 
Toast— coffee. 

Dinner. 

Cream  of  corn. 
Roast  beef. 
Mashed  potatoes. 
Creamed  onions. 
Suet  pudding. 
Fruit  sauce. 
Tea— milk. 

Supper. 
Cold  meats. 
Potato  salad. 
Cake  and  fruit. 
Tea— Coffee— milk. 


Industrial  Class. 
Breakfast. 
Rolled  oats. 
Milk. 

Sirloin   steak. 
Brown  potatoes. 
Rolls — coffee. 

Dinner. 

Vermicelli  soup. 
Roast   beef. 
Mashed  potatoes. 
Pink   beans. 
Suet  pudding. 
Tea — milk. 


Supper. 
Cold  meats. 
Potato  salad. 
Cake  and  fruit. 
Tea — milk. 


JUNE  16th. 


Infirmary. 
Breakfast. 
Cracked   wheat. 
Milk. 

Bread  and  butter. 
Toast — coffee. 


Dinner. 

Vegetable    soup. 
Boiled   beef. 
Mashed  potatoes. 
Buttered  beets. 
Tapioca   pudding. 
Bread  and  butter. 
Tea— milk. 

Supper. 

Oyster  stew. 
Bread  and  butter. 
Fruit. 
Tea— milk. 


General  Patients. 
Breakfast. 
Cracked  wheat. 
Milk. 

Bread  and  butter. 
Coffee. 


Dinner. 

Vegetable   soup. 
Beef  stew. 
Macaroni  in  cream. 
Cottage  pudding. 
Bread. 


Supper. 

Boiled   rice. 

Fruit. 

Bread  and  butter. 

Tea — milk. 


Attendants  and 

pay  patients. 
Breakfast. 
Cracked  wheat. 
Milk. 

Sirloin   steak. 
Steamed  potatoes. 
Toast — coffee. 

Dinner. 

Vegetable   soup. 
Beef  potroast. 
Mashed  potatoes. 
Buttered  beets. 
Tapioca  pudding. 
Tea — milk. 


Supper. 

Lamb  curry. 

Boiled  rice. 

Steamed  potatoes. 

Fruit. 

Tea — Coffee — milk. 


Bread  and  butter  with  all  meals. 


Industrial  Class. 
Breakfast. 
Cracked  wheat. 
Milk. 

Sirloin  steak. 
Steamed  potatoes. 
Rolls — coffee. 

Dinner. 

Vegetable   soup. 
Boiled  beef. 
Steamed  potatoes. 
Macaroni  in  cream. 
Tapioca  pudding. 
Tea — milk. 


Supper. 

Lamb  curry. 

Rice. 

Steamed  potatoes. 

Fruit. 

Tea— milk. 


Comparing  as  a  whole  the  dietaries  with  the  analyses,  we  fail  to  find 
any  relation  between  the  two,  and  we  wonder  if  Pickerill  is  entirely  cor- 
rect in  inferring  that  the  diet  is  a  leading  factor  in  influencing  salivary 
activity. 

Another  point  which  may  be  properly  considered  at  this  time  is  the 
condition  of  immunity  from  caries  and  its  relation  to  the  neutralizing 
power  of  the  saliva. 

Acidity  plus  alkalinity  equals  neutralizing  power. 

It  has  been  shown  previously  by  the  writer  (7)  that  when  the 
salivary  factor,  which  is  the  relationship  between  the  activated  and  the 
normal  resting  saliva,  is  below  80  per  cent.,  a  condition  of  immunity  may 
be  expected;  and  when  above  80  per  cent.,  either  incipient  or  rampant 
caries. 
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In  bacteriological  work,  the  alkalinity  of  a  culture  medium  may  onlv 
be  varied  to  a  certain  degree,  depending  upon  the  characteristics  of  the 
organism,  as  well  as  upon  the  medium  itself.  In  this  way  the  growth  of 
the  bacterium  may  be  inhibited.  When  this  principle  is  applied  to  con- 
ditions in  the  mouth,  the  following  theory  naturally  presents  itself. 

In  the  immune  conditions,  the  relationship  of  the  neutralizing  power 
of  the  normal  resting  saliva  to  that  of  the  activated  saliva  varies  within 
relatively  wide  limits.  In  the  carious  condition,  however,  the  opposite  is 
true,  and  the  relationship  varies  in  relatively  narrow  limits.  This  nar- 
row variation  in  neutralizing  power,  and  the  consequent  lowered  alkalin- 
ity, favors  bacterial  growth,  and  therefore  tends  to  induce  the  develop- 
ment of  the  lactic  acid>-forming  organisms.  With  this  development  we 
find  the  resultant  formation  of  lactic  acid  in  sufficient  strength  to  act 
upon  the  calcium  salts  of  the  tooth  structure.  (See  chart.) 

Immunity  to  dental  caries,  then,  may  merely  mean  a  change  in  the 
salivary  secretion,  which,  while  not  inhibiting  bacterial  growth,  yet  is  not 
as  favorable  a  medium  for  this  development  as  one  having  a  lower 
alkalinity,  or  a  narrower  variation  in  relationship  of  neutralizing  power. 
In  the  so-called  predisposition  to  caries,  this  narrow  variation  obtains, 
with  a  consequent  increased  rate  of  growth  of  the  organisms. 

In  conclusion,  we  have  seen  that  Pickerill's  method  of  determining 
the  alkalinity  of  the  saliva  is  open  to  serious  objections,  on  account  of 
the  indicator  used  in  the  analyses. 

2.  That  patients  living  on  a  relatively  high  carbo-hydrate  diet, 
month  in  and  month  out,  exhibit  no  striking  difference  in  alkalinity  or 
acidity  of  saliva;  which  is  contrary  to  what  might  have  been  expected, 
judging  from  the  results  of  Pickerill's  work. 

Great  credit,  however,  is  due  Pickerill  for  the  interest  his  book  has 
stimulated  among  members  of  the  dental  profession.  Although  his  titra- 
tion  methods  are  at  fault,  he,  and  also  Gies  and  his  co-workers,  are  the 
real,  present-day  pioneers  in  this  most  promising  field  of  bio-chemical 
endeavor. 
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Papers  Presented  in  Section   IV. 

Oral  Hygiene  and  Prophylaxis 


Opening  JKtdrm. 


By  DR.  HERBERT  L.  WHEELER,  New  York  City. 


In  calling  together  Section  IV  of  the  Panama-Pacific  Dental  Con- 
gress, it  is  my  pleasure  to  give  a  very  brief  survey  of  what  has  been  ac- 
complished in  the  field  of  oral  hygiene  and  prophylaxis  up  to  the  present 
time,  and  to  suggest  to  this  honorable  body,  the  thought  that  we  are  in 
danger  of  so  limiting  our  activities  to  the  mere  brushing  and  polishing 
of  the  teeth  that  certain  other  necessary  conditions  to  health  and  cleanli- 
ness may  be  overlooked. 

To  give  a  short  definition  of  what,  the  meaning 

month  Ijyf  iettC         of    mouth    hygiene    and    oral    prophylaxis    may    be  : 

Defined.  Hygiene  may  be  considered  as  a  branch  of  medical 

science,  which  has  to  do  with  the  preservation  of  the 

health.     Mouth  hygiene  might  be  considered  as  limiting  the  subject  to 

the  health  of  the  mouth. 

Prophylaxis  has   more  to   do   with  mouth  con- 
Propbylaxif.  ditions  and  may  be  considered  as.  a  means   for  the 

prevention  of  disease  and  may  be  confined  to  a  par- 
ticular form  of  disease,  so  that  oral  prophylaxis  would  include  such  means 
as  might  be  employed  to  prevent  disease  in  the  mouths  of  individuals. 

To  be  able  to  apply  oral  prophylaxis  would  necessarily  require :  First, 
a  knowledge  of  the  pathological  conditions  or  appearances  that  indicate 
disease.  Second ;  a  knowledge  of  the  necessary  measures  required  to 
prevent  disease. 

A  careful  consideration  of  these  definitions  will,  I  am  sure,  at  once 
impress  you  that  the  present  method  of  simply  using  polishing  implements 
and  powders  for  cleansing  purposes,  is  entirely  too  limited  a  field  to  be 
permitted  to  appropriate  the  terms  "oral  prophylaxis''  or  "mouth  hygiene," 
without  protest. 

Judging  from  the  history  of  disease,  effective  methods  of  prevention 
cannot  be  enforced  until  a  knowledge  of  the  various  diseases  becomes 
more  complete. 

It  is  apparent  then  that  oral  prophylaxis  must  be 
Oral  extended  to  include  the  various  procedures  which  are 

utilized    to    combat    dental    caries    and    the    various 
diseases  of  the  peridental  membrane.     We  must  then 
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realize  that  not  merely  polishing-  with  stick  and  powder  constitute  the 
chief  means  of  oral  prophylaxis,  but  that  all  service  that  prevents  dental 
caries,  treats  the  various  stages  of  decay,  prevents  pulp  inflammation  and 
reduces  irritation,  inflammation  and  congestion  of  the  mucus  membrane 
and  gingival  border,  constitute  an  attempt  to  produce  oral  prophylaxis 
to  a  considerably  greater  extent  than  mere  polishing.  Also  the  proper 
treatment  and  elimination  of  acute  and  chronic  alveolar  abscess;  necrosis 
and  carious  bone. 

You  will  perceive  from  this  that  the  idea  that  it  is  possible  to  turn 
over  the  service  of  oral  prophylaxis  to  young  women  assistants,  of  little 
or  no  training  in  anatomy,  physiology,  histology,  bacteriology  and 
pathology,  is  not  only  absurd  and  dangerous,  it  is  quite  likely  to  become 
injurious  and  even  pernicious  to  the  welfare  of  patients  who  are  practiced 
upon  by  these  untrained  assistants. 

When  we  consider  further,  that  in  the  mouths  of  children  or  young 
people,  under  the  age  of  twenty,  it  is  extremely  rare  to  find  either  salivary 
calculus  or  serumal  calculus,  the  ignorant  use  of  a  harsh  polishing 
stick  and  pumice  upon  the  gingival  border  and  about  the  septum,  may 
cause  a  great  deal  of  damage  and  induce  the  very  trouble  which  ignorant 
but  well  intentioned  meddlers  in  oral  prophylaxis  know  nothing  of. 

We  should  endeavor  to  bear  in  mind  that  genuine  oral  prophylaxis 
consists  in  having  the  various  operative  procedures  in  the  care  of  the 
mouth,  carried  on  in  their  routine  place,  for  each  individual,  and  that 
each  operation  should  have  its  proper  relation  to  the  other,  and  all  should 
be  supplemented  by  training  the  patient  in  a  systematic  plan  for  cleansing 
the  mouth. 

In  a  majority  of  cases  the  maintenance  of  a  healthy  condition  in  the 
mouth,  is  impossible,  unless  regular  dental  operations  are  carried  on  in 
conjunction  with  the  so-called  prophylactic  treatment. 

Scouring  and  cleaning  should  not  extend  farther  than  the  surface 
of  the  enamel  and  denuded  root  surfaces.  The  slogan  "clean  teeth  do 
not  decay"  is  a  half  truth  and  as  such,  has  probably  been  of  greater 
injury  than  help,  to  the  cause  of  mouth  hygiene. 

It  must  be  remembered  that  the  keeping  clean  of  the  surfaces  of  the 
teeth,  in  an  individual,  depends  largely  upon  the  tendency  to  immunity 
or  susceptibility  in  that  individual.  Those  who  are  largely  immune 
need  no  treatment  whatever,  in  fact  in  such  cases,  treatment  might  prove 
to  be  pernicious.  Those  who  are  susceptible  need  attention  at  various 
periods  and  it  is  an  uncommonly  wise,  observing  and  careful  dentist  who 
can  designate  correctly,  at  exactly  what  periods  prophylactic  treatment 
should  be  had.  Some  might  require  attention  daily,  some  weekly,  some 
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monthly,  some  yearly,  and  some  not  at  all.  This  being  the  case,  it  is 
apparent  that  the  wholesale  application  of  this  alleged  prophylactic  work, 
without  regard  to  the  requirements  in  the  mouths  of  specified  patients, 
may  become  not  only  an  injury  but  an  economic  waste  of  both  time  and 
money. 

One  thing  is  evident;  in  spite  of  the  promises 
Prophylaxis  aid        of  the  enthusiasts,  regularly  monthly  cleanings  will 

Dentil  Clrftf.          not  prevent   dental   caries   in   the  mouths   of   most 
patients. 

Dr.  G.  V.  Black,  in  his  recent  book  on  "Special  Dental  Pathology" 
says :  "In  the  prevention  of  caries,  we  have  only  the  beginnings  in  enamel 
and  surface  spreading  on  enamel  to  deal  with.  We  are  not  concerned  with 
the  caries  of  dentin.  We  know  from  our  studies  of  pathology  that  there 
are  three  groups  into  which  we  may  place  practically  all  beginnings  of 
caries:  (i)  Decays  occurring-  in  defects  in  the  enamel.  (2  Decays  oc- 
curring in  the  proximal  surfaces  of  the  teeth.  (3)  Decays  occurring  in 
the  gingival  third  of  buccal,  labial  and  occasionally  lingual  surfaces. 

"In  the  first  of  these,  were  it  not  for  the  defects,  the  surfaces  would 
be  kept  clean  by  mastication  and  any  amount  of  thorough  cleansing  could 
not  be  expected  to  prevent  the  progress  of  caries. 

"In  the  second  of  these,  whatever  treatment  is  undertaken,  care 
is  necessary  that  the  septal  tissue  be  not  injured,  as  injury  here  is  liable 
to  result  in  recession. 

"In  the  third,  most  surfaces  can  be  effectively  reached  by  the  in- 
telligent use  of  the  tooth  brush,  and  treatment  on  the  part  of  the  dentist, 
any  less  often  than  daily,  without  the  co-operation  of  the  patient,  will  not 
prevent  the  trouble." 

Under  these  circumstances,  what  is  needed  in  the  so-called  field  of 
oral  hygiene,  is  not  so  much  the  application  of  a  blindly  followed  system 
of  tooth  polishing,  as  an  intelligent  knowledge  of  the  etiology  of  the 
various  dental  disorders  and  a  discriminating  ability  to  treat  each  accord- 
ing to  its  special  requirements. 

If  the  meetings  of  Section  IV  of  the  Panama-Pacific  Dental  Con- 
gress, shall  have  contributed  to  a  greater  knowledge  of  the  conditions 
requiring  prophylactic  treatment  and  of  the  measures  necessary  to  apply 
such  treatment,  the  time  expended  in  the  meetings  of  our  Section,  will 
not  have  been  in  vain. 
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Dentistry  in  Public  Institutions  (Insane). 

By  FREDERICK  A.  KEYES,  D.M.D.,  Boston,  Mass. 

Past  Visiting  Dentist,   St.  Vincent's  Orphanage,  Boston.   Mass.;   Visiting  Dentist, 
Medfield  State  Hospital,  Medfield,  Mass. 


Dental  improvements  in  public  institutions  necessarily  follow  med- 
ical and  surgical  progress.  Indeed,  in  the  care  of  the  insane,  progress 
has  been  slow  in  all  three  directions.  Asylums  for  the  insane  were  first 
established  in  Europe  between  1810  and  1820.  Previous  to  this  time 
the  idea  of  isolating  patients  suffering  from  mental  diseases  was  de- 
veloped to  a  very  small  degree  in  private  sanitariums. 

In   1810  the  conditions  existing  in  the  insane 
JUvltltns  hospitals  in  Europe  were  to  us  of  the  present  day 


barbaric.     A  fair  idea  of  these  conditions  has  been 
Twant.  given  in  "Hard-Cash,"  by  Charles  Reade.    This  au- 

thor exposes  some  of  the  most  cruel  methods  imag- 
inable in  restraining  insane  patients  in  English  asylums.  His  exposure 
of  these  conditions  aided  a  great  deal  in  the  education  of  the  public, 
showing  them  the  brutal  conditions  existing  in  the  insane  hospitals  of  that 
time.  A  brief  glance  at  the  history  of  these  asylums  since  then  will  show 
the  marked  advance  in  the  treatment  of  insanity. 

The  McLean  Asylum,  chartered  as  a  part  of  the  Massachusetts  General 
Hospital  in  1811,  and  opened  in  1818,  according  to  Dr.  Folsom's  his- 
torical review,  "marks  an  important  era  in  the  history  of  mental  disease 
in  this  country."  It  established  the  character  and  principles  of  treatment 
which  have  become  universal  with  us.  Dr.  Luther  V.  Bell  wrote  in  1840 
that  "the  application  of  the  severe  measures  reported  as  discarded  at 
Hanwell  never  was  heard  of  in  our  asylums."  Dr.  Folsom  has  shown  in 
his  writing  that  since  1860  America  has  led  the  world  in  her  humane  care 
of  the  insane.  In  the  United  States,  insanity  as  a  science  has  received 
great  aid  from  the  works  of  such  able  men  as  Wyman,  Bell,  Ray,  Jelley, 
etc.  These  men  advanced  beyond  their  predecessors  particularly  in  em- 
phasizing the  great  need  of  attendants  educated  along  this  special  line 
of  nursing.  Since  the  insane  hospital  has  been  established  under  the 
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control  of  the  State,  conditions  have  gradually  improved,  until  at  the 
present  time  we  are  far  in  advance  of  any  country  in  the  world  in  the 
scientific  and  humane  treatment  of  our  mentally  diseased  brothers  and 
sisters.  The  psychiatric  treatment  of  our  insane  is  thoroughly  investi- 
gated; each  individual  case  is  studied,  and  all  modern  methods  of  al- 
leviating the  mental  conditions  are  patiently  tried.  With  the  exception 
of  dietetics  and  hygiene  however,  there  has  been  very  little  advance  in 
the  physical  treatment  of  these  patients.  At  present  in  many  of  the 
insane  institutions  in  Massachusetts  there  are  very  meagre  facilities  for 
even  the  simplest  surgical  care.  However,  in  Boston  an  appropriation  has 
just  been  made  for  a  one  million  dollar  hospital  for  the  insane.  In  this  in- 
stitution there  will  be  greater  facilities  for  medical  and  surgical  treat- 
ment, and  in  connection  with  these,  dentistry  must  be  given  the  considera- 
tion which  its  great  importance  demands. 

Twelve  of  the  insane  hospitals  in  Massachusetts 
Dentistry  in  now  nave  visiting  dentists,  who  spend  on  an  average 

Insane  one  morning  a  week  in  the  treatment  of  the  patients. 

flsylums.  jviow  information  to  the  effect  that  the  patients'  teeth 

in  a  certain  institution  are  being  given  careful  treat- 
ment by  Dr.  Smith,  who  gives  so  much  of  his  time  per  week  for  con- 
sideration in  doing  this  work,  is  very  convincing  to  the  unsuspecting 
friends  and  relatives,  who  fondly  believe  that  the  patients  are  receiving 
all  necessary  dental  treatment.  But  in  the  writer's  personal  talks  with 
several  of  these  visiting  dentists,  they  candidly  admitted  the  absurdity  of 
this  belief  and  stated  that  the  time  which  they  give  is  spent  only  in  doing 
the  most  urgent  emergency  work.  They  also  state  that  this  fact  has  been 
reported  by  them  to  superintendents,  but,  because  of  the  increased  appro- 
priation needed  to  do  dental  work  thoroughly,  no  improvement  in  dental 
conditions  is  possible. 

In  order  to  help  these  visiting  dentists  in  public  insane  hospitals  in 
their  efforts  to  convince  the  State  authorities  of  the  futility  of  the  present 
method  of  doing  dentistry  in  these  institutions,  I  accepted  an  appoint- 
ment as  visiting  dentist  gratuitously  at  the  Medfield  Sate  Hospital  in 
February,  1915.*  For  five  years  this  institution  has  employed  a  very 
capable  and  efficient  dentist  one  morning  a  wee,k ;  in  fact,  it  boasts  of  being 
one  of  the  first  to  establish  a  dental  infirmary  and  to  employ  a  dentist 
to  work.  This  dentist,  like  many  others  in  the  same  position,  has 
often  in  the  past  indicated  how  impossible  it  is  for  one  man,  spending  a 

This  is  a  hospital  for  the  chronic  insane,  the  largest  of  its  kind  in  Massa- 
chusetts, at  present  caring   for   1,697  patients. 

227 


limited  time,  to  treat  adequately  the  1,700  patients  at  this  hospital.  Seeing 
no  hope  of  betterment,  however,  he  has  continued  doing  his  best,  waiting 
anxiously  for  the  time  when  dental  improvement  would  be  practicable. 
Below  is  published  my  first  report  to  the  Board  of  Trustees  of  this 
hospital : 

first  Report. 

Trustees  of  Medfield  State  Hospital. 
Gentlemen: 

I  wish  to  submit  for  your  consideration  a  report  of  the  oral  condi- 
tions at  present  existing  among  the  inmates  of  the  Medfield  State  Hos- 
pital. I  have  just  finished  a  careful  compilation  of  the  mouth  conditions 
of  the  1,700  patients;  these  I  have  tabulated  on  a  dental  card  index  sys- 
tem, and  have  thus  established  a  fundamental  basis  from  which  future 
dental  work  may  be  chosen  and  done.  It  is  my  plan  to  keep  the  chart 
of  the  above  examination  of  each  patient's  mouth  on  permanent  record. 
By  this  means  it  will  be  very  easy  to  select  the  cases  that  are  in  need 
of  immediate  attention.  The  same  cards  used  for  examination  may  be 
used  also  to  record  the  dental  work  done  at  any  future  date;  thus,  after 
a  year,  it  will  be  a  very  easy  matter  to  refer  to  these  cards  and  tabulate 
the  original  condition  existing  on  examination  and  the  final  condition 
present  after  dental  work  has  been  done. 

The  time  spent  in  the  examination  of  patients  was  approximately 
thirty  hours.  The  method  was  similar  to  that  used  by  me  in  the  past  in 
institutions  for  children,  for  example :  Dental  pads  were  used  for  the 
examination  and  marked  with  lead  pencil.  A  nurse  wrote  the  name  of  the 
patient  and  ward,  passed  the  chart  to  my  assistantf  (a  dentist  who  kindly 
volunteered  his  services  in  this  work)  ;  I  examined  the  mouth  of  the 
patient,  using  tongue  depressors  to  obtain  a  clear  field,  and  dictated  the 
conditions  I  observed  through  the  dentist  above  referred  to,  who  marked 
it  down  as  per  dictation.  As  soon  as  the  examination  was  completed  in 
one  patient,  I  discarded  the  mouth  stick  and  passed  to  the  next  patient, 
whose  name  had  already  been  written  by  the  nurse  and  passed  to  my 
assistant,  ready  to  tabulate.  In  this  manner  a  thorough  examination  was 
made  with  the  least  consumption  of  time. 

Besides  observing  the  dental  conditions,  I  at- 

tooth  Brushing        tempted  to  find  out  from  each  patient  his  desire  re- 

by  the  garding  his  teeth ;  that  is,  whether  or  not  he  desired 

Insane.  false  plates,  tooth  brushes,  teeth  cleaned,  filled,  etc. 

Contrary  to  expectations,  very  few  of  the  patients 


fl  am  indebted  to  Dr.  Harold  Hove,  of  Belmont,  Mass.,  for  his  assistance  given 
in  examination  of  patients,  without  which  I  should  have  been  greatly  incon- 
venienced. 
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refused  examination.  Those  who  refused  at  first  generally  submitted 
after  more  or  less  persuasion.  In  fact,  I  would  state  that  only  about 
one  per  cent,  of  the  patients  were  so  unruly  as  to  prevent  inspection  of 
their  mouths.  On  my  first  trip  through  the  wards  I  interviewed  each 
supervisor  regarding  the  number  of  tooth  brushes  in  said  ward,  and,  much 
to  my  surprise,  I  found  that  in  the  whole  institution  there  were  no  more 
than  six  brushes.  This  was  in  spite  of  the  fact  that  many,  of  their  own 
volition  asked  that  they  be  given  brushes.  Of  those  whom  we  asked  if 
they  wished  for  brushes  the  majority  assented.  When  1  first  suggested 
that  brushes  be  supplied,  the  objection  was  made  that  the  patients  could 
not  be  trusted  with  them,  and  it  would  necessitate  too  many  attendants 
to  see  that  they  used  them.  I  found,  however,  that  the  few  who  did 
possess  brushes  were  faithfully  using  them.  To  my  mind,  the  most  vitai 
need  at  the  Medfield  Hospital  at  present  is  tooth  brushes  and  tooth 
powder,  with  the  enforced  use  of  the  same. 

In  examining  patients  in  the  workshop  where  brooms,  shoe  brushes, 
etc.,  were  being  made,  it  occurred  to  me  that,  after  the  initial  supply  of 
tooth  brushes  to  the  institution,  which  is  urgent  at  present,  the  demand 
for  new  tooth  brushes  could  be  met  by  this  department. 

The  number  of  roots  and  teeth  needing  extrac- 
txtraction.  tion  was  great.    This  work  should  be  done  at  once. 

Many  of  the  patients  were  suffering  from  acute 
alveolar  abscesses  and  swollen,  painful  teeth.  The  extraction  of  all  of 
these  teeth  is  urgent  and  should  be  done  at  once.  I  would  respectfully 
suggest  that  in  doing  this  work,  pain  could  be  eliminated  and  work 
facilitated  by  the  employment  of  anesthetics,  chiefly  the  dental  anes- 
thetic nitrous  oxide  and  oxygen  and  somnoform.  To  do  this  work  with- 
out an  anesthetic,  to  my  mind,  would  be  an  injustice  to  the  patients  and  an 
interference  with  the  efficiency  of  the  dental  work. 

Pyorrhea  is  very  prevalent.     I  would  estimate 
Pyorrbca.  that  over  75  per  cent,  of  the  pyorrhea  is  found  in 

the  women's  wards.  The  low  percentage  in  the 
men's  department  I  attribute  to  the  habit  of  chewing  tobacco,  which  tends 
to  increase  the  flow  of  saliva,  exercises  the  jaws  and  teeth,  and  to  a 
certain  extent  acts  as  a  cleaning  agent  and  also  as  an  antiseptic.  Within 
the  last  week  I  have  been  informed  that  the  physicians  have  been  in- 
structed to  examine  the  patients  at  the  hospital  for  pyorrhea,  and  also 
to  isolate  the  amoeba  buccalis  and  P.  F.  and  to  treat  said  cases  with 
emetin  or  ipecac,  or  one  of  its  various  derivatives.  I  appreciate  that 
the  impulse  behind  these  instructions  was  of  the  best ;  but  for  physicians 
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to  try  to  diagnose,  differentiate  and  specify  the  cases  needing  immediate 
attention  would  be  futile.  Physicians  are  incompetent  to  do  this  work; 
it  is  within  the  province  of  dentistry,  and  no  man,  with  the  exception  of 
a  skilled  stomotologist,  is  capable  of  judging  what  cases  are  in  dire  need 
of  attention.  Moreover,  the  treatment  for  pyorrhea  without  the  scaling 
of  the  teeth  by  a  dentist  would  prove  of  no  advantage;  therefore,  I  sug- 
gest that  if  this  work  is  to  be  continued  the  dentist  should  be  consulted 
as  the  one  more  likely  to  obtain  satisfactory  results. 

Cavities  in  the  teeth  were  surprisingly  few  in 
Cavities,  number,  due,  probably,  to  the  fact  that  the  teeth  with 

cavities  have  either  been  extracted  or  have  decayed  to 
such  an  extent  that  nothing  remains  but  the  roots.  The  number  of 
cavities  in  the  teeth  is  one  of  the  least  urgent  of  all  dental  conditions 
fo|ind.  In  the  examinations  in  the  women's  wards  there  are  a  great 
many  who  are  edentulous;  if  they  have  any  teeth  they  consist  usually  of 
four  or  five  elongated,  dirty  structures  of  absolutely  no  use  for  mastica- 
tion. I  respectfully  suggest  that  these  women,  unable  to  chew  their 
food,  should  be  furnished  with  artificial  dentures.  In  broaching  this 
subject  I  was  at  first  informed  that  it  would  be  impossible  to  trust  these 
patients  with  artificial  teeth;  but  I  found  in  the  mouths  of  some  of  the 
most  violent  patients  ill-fitting  plates  that  were  being  worn  and  used  to 
good  advantage,  and  were,  moreover,  in  good,  clean  condition.  The 
cleaning  of  the  teeth  by  the  dentist  I  consider  least  urgent  of  all. 

If  the  patients  themselves  could  be  instructed  and  encouraged  in 
the  use  of  the  tooth  brush,  cleaning  by  the  dentist  would  not  be  necessary. 
There  were  exactly  two  mouths  out  of  the  1,700  examined  that  were  not 
in  need  of  cleaning.  (Cleaning  of  the  teeth  should  be  distinguished  from 
scaling  for  pyorrhea,  which  in  most  cases  needs  immediate  attention.) 

I  am  very  sorry  that  I  cannot  at  this  time  present  to  the  Board  of 
Trustees  a  more  accurate  tabulation  of  these  conditions,  owing  to  the 
great  amount  of  time  needed  to  recopy  the  original  blanks  and  to  tabulate 
the  individual  amount  of  roots,  cavities,  etc.  It  is  impossible  for  me  in 
such  a  short  time  to  give  these  statistics.  The  above  report  is  a  general, 
hasty  review  of  conditions  observed,  and  is  presented  with  the  hope  that 
immediate  action  may  be  taken  to  remedy  some  of  the  defects  found  at 
the  Medfiekl  State  Hospital. 

In  order  to  accomplish  any  results  which  would 
Resident  be  ot  advantage  to  the  patients  at  Medfield,  I  con- 

Dentist  sider  that  a  resident  dentist,  under  the  supervision 

Deeded.  of  a  visiting  dentist,  would  be  ideal ;  but  I  am  doubt- 

ful whether  it  would  be  possible  to  obtain  a  dentist 
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who  would  be  willing  to  take  this  position.  Nevertheless,  I  would  sug- 
gest that  all  methods  of  obtaining  a  young  dentist  to  act  in  this  capacity 
be  tried.  Until  such  time,  I  feel  that  the  urgency  of  the  work  demands 
the  services  of  two  dentists  from  two  to  three  mornings  a  week.  For 
one  dentist  to  handle  the  situation  at  present  existing  would  be  an  almost 
impossible  task.  Inasmuch  as  the  work  will  consist  for  some  time  in 
the  extraction  of  teeth  under  anesthetics,  I  feel  that  two  dentists  working 
together  one  morning  could  accomplish  ten  times  as  much  as  one  working 
alone. 

Respectfully  submitted, 

FREDERICK  A.  KEYES,  D.M.D.,  Visiting  Dentist. 
•  March  31,  1915. 


Second  Report. 

Trustees,  Medfield  State  Hospital. 
Gentlemen: 

In  my  first  report  I  pointed  out  to  you  the  need  of  immediate  dental 
work  at  the  Medfield  State  Hospital.  Since  that  time  I  have  noted  with 
pleasure  that  the  Superintendent  and  Trustees  are  giving  the  matter  their 
serious  consideration.  In  fact,  the  Superintendent,  Dr.  French,  has  al- 
ready promised  to  act  upon  my  suggestion  to  furnish  inmates  with  tooth 
brushes,  and  I  feel  confident  that  with  his  co-operation  many  of  the  other 
defects  will  be  speedily  remedied. 

The  appropriation  of  $30,000  which  has  been  granted  by  the  State 
to  build  a  new  hospital  for  medical,  surgical  and  dental  treatment  will 
do  much  to  help  us  in  this  work  ;  but  I  feel  that  to  postpone  dental  treat- 
ment until  this  building  is  completed  would  be  most  unjust  to  those  who 
are  at  present  suffering  acutely  from  need  of  dental  treatment.  To  my 
mind,  a  modern  dental  infirmary  could  be  temporarily  established  and 
work  begun  at  once.  I  realize  the  dire  need  of  surgical  and  medical 
care;  nevertheless,  I  see  no  reason  why  there  should  be  delay  in  doing 
work  which  is  obviously  so  necessary,  as  will  be  seen  from  the  statistics 
published  below  : 


Total  number  of  patients  examined  ..................... 

No.  of  cases  of  pyorrhea  ..............................  330  —  20% 

No.  of  patients  needing  extractions  ......................  680  —  40% 

No.  of  acute  alveolar  abscesses  .........................      72  —  4% 

No.  of  patients  with  carious  teeth  needing  filling  ..........  150  —  8.9% 

No.  of  patients  in  need  of  full  upper  and  lower  dentures.  .  270  —  15.9% 
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No.  of  patients  in  need  of  full  upper  dentures 201 — ujjo 

No.  of  patients  in  need  of  full  lower  dentures 30 —  1.2% 

No.  of  patients  resisting  examination 28 —  1.1% 

No.  of  patients  wearing  plates 4° —  2.3^ 

Xo.  of  cases  of  stomatitis 30 —  1.2% 

No.  of  cases  of  cleft  palate I — 

No.  of  cases  of  hair  lip I — 

No.  of  cases  needing  cleaning !»695 — 99-9% 

These  statistics  speak  for  themselves.  Items  i  and  2  alone  plead 
more  eloquently  for  immediate  attention  than  any  words  of  mine. 

At  present  the  dental  equipment  at  the  hospital  is  insufficient  and 
practically  useless.  I  feel  quite  confident,  however,  that  an  infirmary 
could  be  established  at  very  little  cost  other  than  the  initial  expense  of 
new  paraphernalia,  which  would  be  inevitable,  and  can  be  easily  trans- 
ferred when  the  new  hospital  is  built.  Therefore,  I  can  see  no  reason 
why  there  should  be  any  further  hesitation  in  deciding  what  course  to 
pursue  in  a  matter  of  so  vital  importance  to  the  comfort  and  well-being 
of  the  patients. 

Respectfully  submitted, 
FREDERICK  A.  KEYES,  D.M.D.,  Visiting  Dentist. 

April  30,  1915. 


These  are  the  conditions  existing  in  one  of  our  Massachusetts  hos- 
pitals. According  to  the  report  of  the  Mass.  State  Board  of  Insanity  for 
1913-14,  the  total  number  of  insane  under  care  of  this  State  on  October  i, 
1913,  was  17,049,  or  one  to  every  210  of  the  estimated  population  of  the 
State.  Of  this  number,  13,760,  or  81  per  cent.,  were  insane;  2,406,  or 
14  per  cent,  feeble-minded;  649,  or  4  per  cent.,  epileptic  (sane),  and 
159,  or  i  per  cent.,  inebriates.  Their  increase  for  the  year  was  542. 
Of  this  number,  401,  or  74  per  cent.,  were  insane;  177,  or  33  per  cent., 
feeble-minded,  and  50,  or  9  per  cent.,  epileptic  (sane).  The  whole  num- 
ber of  such  persons  under  public  care  was  16,608;  under  private  care,  441. 
The  whole  number  of  such  persons  in  public  institutions  was  16,020; 
their  increase  for  the  year,  513;  their  average  annual  increase  for  the 
last  five  years,  629. 

If  the  conditions  above  presented  to  the  Trustees  of  the  Mcdfield 
State  Hospital  are  indicative  of  similar  conditions  existing  among  the 
17,000  insane  in  Massachusetts,  it  is  obviously  logical  that  some  measures 
should  be  taken  immediately  to  improve  the  oral  conditions  of  the  inmates 
under  State  care.  There  is  at  present  great  agitation  as  to  the  proper  diet 


each  patient  should  receive ;  the  amount  and  quality  of  food  to  be  given  is 
rigidly  supervised,  and  nothing  but  the  best  food  is  used.  It  is  surely 
inconsistent  to  expect  the  greatest  nourishment  from  food  if  the  patients, 
as  above  recorded,  are  without  teeth  to  masticate  it.  Patients  with  active 
cases  of  pyorrhea,  incipient  abscesses,  exposed  pulps,  etc.,  will  certainly 
not  obtain  the  caloric  value  from  their  food  which  the  amount  given 
indicates.  The  physical  ailments  of  the  thousands  of  inmates  in  our 
public  institutions  which  are  traceable  to  the  teeth  are  too  well  known 
for  me  to  enlarge  upon  them  here.  The  relation  of  the  teeth  to  me'.ital 
attacks  has  also  been  reported.  Are  these  patients,  public  charges,  to  be 
neglected  for  want  of  the  necessary  appropriation  of  money  ?  Is  it  not  our 
duty  as  dentists  to  use  all  means  of  persuasion,  fortified  by  oral  conditions, 
in  these  institutions?  Should  we  not  demand  in  the  name  of  all  public- 
spirited  citizens  that  these  poor  unfortunates  be  given  the  benefits  of  our 
modern  scientific  dentistry?  If  we  do  not,  then  it  seems  to  me  all  our 
professional  humanitarianism  has  been  merely  a  boast. 
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Carles  in  Children's  Ceetb  to  Prevent,  Retard  and  €ure. 

By  MATTIE  K.  WYMAN,  D.D.S.,   Seattle,  Wash. 

In  order  to  actually  prevent  caries  in  a  child's  teeth  we  shall  have 
to  start  with  the  mother,  at  least,  as  soon  as  pregnancy  is  known  to  exist. 
To-day  a  prospective  mother  comes  to  you  and  asks  you  what  she  must 
eat  and  what,  she  must  do,  so  that  her  child  may  have  good  sound  teeth. 

Do  you  realize  that  the  public  is  awakening  to  the  fact  that  sound 
teeth  is  the  first  requisite  to  good  health?  What  are  you  going  to  advise 
that  mother  ?  She  feels  that  her  most  important  duty  is  to  rear  a  healthy 
child ;  and  she  also  feels  that  the  responsibility  is  greater  than  her  ability. 

Diet,  rest  and  exercise  must  be  considered.   The 

£1)1  mother  must  be  temperate  in  all  things,  and  especially 

mother'*  in  her  diet.    We  learn  that  the  drug  or  drink  influ- 

DUt.  ence,  added  to  the  autotoxemia  derived   from   the 

mother's  incumbered  state,  brought  on  from  glut- 

tonizing  during  pregnancy,  is  an  influence  well  calculated  to  alter  the 

functions  of  the  brain  to  such  an  extent  as  to  cause  in  some  cases  forms 

of  epilepsy  and  non-development  of  an  isolated  brain  centre,  or  part  of 

a  centre. 

Babies  that  are  nursed  by  their  mothers  will  have  their  food  supply 
more  or  less  injured  by  the  effect  of  the  drug  used  on  their  mother. 

Gluttonizing  is  sure  to  produce  an  incumbered  baby,  heavy  and 
unwieldy,  and  such  are  often  injured  in  handling.  They  are  over-nour- 
ished and  are  very  vulnerable  to  epidemic  and  endemic  influences.  Their 
nervous  systems  and  brains  are  made  very  susceptible.  These  children 
cause  long  labors  and  are  liable  to  suffer  injury  from  drugs  and  in- 
struments. 

Some  one  has  said  that  three  to  six  pounds  is  the  correct  weight  at 
birth,  safe  for  mother  and  child.  Nine  to  twelve-pound  children  are 
liable  to  be  injured. 

Children  that  are  previously  too  well  nourished  have  trouble  in  teeth- 
ing; the  irritation  from  teeth  may  throw  them  into  convulsions;  indiges- 
tion may  do  the  same.  Epidemic  influences  act  likewise. 
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Weather  conditions  that  affect  the  chemistry  of  plants  must  affect 
also  the  chemistry  of  animal  and  human  life;  this  is  shown  in  epidemic 
and  endemic  diseases.  Epidemics,  however,  are  becoming  more  scarce, 
because  the  principal  causes,  ignorance  and  filth,  are  being  overcome. 

The  causes  of  susceptibility  are  the  causes  of  all  epidemic  diseases. 
Children  then  who  have  been  injured  from  whatever  cause  during  em- 
bryonic or  fcetal  life,  at  birth,  or  during  the  first  years  of  childhood,  are 
made  susceptible.  It  stands  to  reason  that  a  child  with  a  sound  brain 
and  spinal  cord,  and  in  perfect  health  in  every  other  way,  will  not  be 
influenced  by  epidemics. 

Again,  we  learn  that  we  must  not  overlook  the  nervous  temperament 
as  a  predisposing  cause  of  nervous  diseases,  as  this  temperament  makes 
it  possible  for  any  influences  that  use  up  nerve  energy  to  bring  on  nerve 
diseases ;  for  instance,  any  irritation  of  the  nerve  centres,  either  direct 
or  reflex,  such  as  injuries  to  the  brain  received  in  childbirth  or  in  child- 
life  from  accident  or  from  teething;  gastric  or  intestinal  indigestion,  ex- 
citement and  irritation  common  to  child-life,  arid  last,  but  not  least,  drug 
influences. 

To  prevent  all  diseases,  a  broader  moral  education  will  need  to  be 
given  prospective  parents.  So  long  as  fathers  and  mothers  believe  that 
generation  is  something  that  is  governed  by  chance,  and  that  they  have 
nothing  to  do  with  creation,  the  population  of  the  earth  with  cripples, 
both  of  body  and  mind,  will  go  on. 

Creators  must  know  their  responsibility  and  assume  it  with  the  right 
spirit  and  not  indulge  in  stimulants  of  all  kinds.  In  fact,  they  should  be 
temperate  in  all  things,  food  and  habits. 

The  father  and  mother  must  correct  their  own  mistakes  and  live 
clean,  normal,  temperate  lives  before  they  can  hope  to  have  normal 
children. 

Disease  is  always  the  effect  of  a  broken  law.  Parents  canrtbt  afford 
to  undermine  their  own  vitality. 

When  a  prospective  mother  asks  us  for  advice  about  her  diet,  and 
the  influence  it  will  have  on  the  child,  it  is  our  duty  to  tell  her  as  gently 
as  possible  how  necessary  it  is  for  her  to  live  a  normal,  happy  and  active 
life;  to  abstain  from  all  stimulants,  to  eat  no  heavy  foods  that  are  apt 
to  mass  and  clog  up  the  system ;  to  eat  very  little  if  any  of  the  foods  over- 
stocked with  starch,  such  as  potatoes.  In  fact,  the  potato  will  create 
more  gas  and  discomfort  to  the  prospective  mother  than  almost  any  other 
vegetable,  and  if  tolerated  during  pregnancy  should  be  prohibited  during 
the  first  three  months  of  the  child's  life  and  thus  avoid  a  "colicy  baby." 
Turnips  and  cooked  cabbage  should  not  be  eaten  at  this  latter  stage. 
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Avoid  all  white  bread  and  heavy  pastry.  In  fact,  the  latter  is  good 
rulvice  to  all  humankind. 

If  the  patient  is  troubled  with  indigestion  or  "heart-burn,"  advise  a 
tablespoonful  of  pure  olive  oil  just  at  bedtime;  a  dash  of  salt  will  make 
the  oil  more  palatable  for  those  who  cannot  take  it  clear.  At  least 
one  orange  or  apple  a  day  is  advised,  and  more  if  agreeable  to  the  mother, 
and  a  dish  of  prunes  every  morning  at  breakfast  time. 

The  prunes  should  have  plenty  of  juice,  using  plenty  of  water  to 
cook  them  in  and  not  too  much  sugar.  Better  have  them  a  little  tart 
than  sweet.  The  rest  of  the  meal  may  be  taken  as  usual,  always  avoiding 
any  extremes,  however,  such  as  too  many  starchy  vegetables  at  one 
meal.  Sweet  potatoes  may  be  eaten,  as  they  are  not  so  starchy  as  the 
Irish  potatoes,  and  bread  made  from  the  whole  wheat  flour  is  the  best; 
this  should  be  at  least  a  day  old.  Rye  or  com  bread  may  be  eaten. 

Avoid  going  to  extremes  with  the  fruit  diet,  thinking  that  if  a  little 
is  good,  more  will  be  better.  Very  serious  trouble  has  come  from  this. 
We  all  know  that  trouble  is  apt  to  come  with  extremes  of  any  kind. 

One  mother  did  not  like  the  olive  oil  and  the  fruit  diet,  but  took 
the  oil  because  it  certainly  relieved  that  characteristic  burning  of  in- 
digestion, and  would  take  at  least  one  orange  a  day  and  one  dish  of 
prunes.  It  was  the  only  "medicine"  she  was  asked  to  take,  and  because 
it  relieved  her  she  could  not  but  see  its  virtue. 

All  fresh,  ripe  fruits  in  their  season  may  be  taken,  except  bananas, 
strawberries  and  blackberries;  the  two  latter  contain  too  much  uric  acid. 
The  vegetables  rich  in  phosphorus  are  especially  advised  because  of  its 
remarkable  influence  on  the  growth  of  bone ;  they  act  also  as  a  nerve  tonic. 
We  know  that  the  phosphates  are  prescribed  for  children  with  rickets. 
How  much  better  to  avoid  a  child  mal-nurtured  by  giving  the  mother 
good  sound  palatable  vegetables,  possessed  with  plenty  of  this  bone-build- 
ing element.  This  is  of  special  interest  to  our  profession,  and  must  not 
be  thought  of  too  lightly. 

Therefore,  during  gestation  advise  vegetables  as  spinach,  carrots, 
lettuce,  celery,  string  beans  (never  the  hard  beans),  fresh  peas  and  water 
cress.  Eggs,  any  way  but  fried;  meat  once  a  day,  a  piece  the  size  of  a 
lamb  chop,  of  beef,  mutton,  lamb,  poultry  or  game,  broiled,  baked,  boiled 
and  roasted  only ;  crisp  bacon  and  boiled  ham.  Any  food  fried  should  be 
studiously  avoided.  Have  the  meals  well  balanced  in  regards  carbohy- 
drates and  proteins ;  for  when  nutrition  is  crowded  by  an  over-supply  of 
proteid  or  carbohydrates  there  will  be  a  clogging  in  the  intestines  and 
systemic  infection  from  the  absorption  of  decomposition  in  the  bowels. 

Besides  the  regular  meals  taken  at  regular  times,  it  is  advisable  to 
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take  a  glass  of  warm  malted  milk.  This  may  be  taken  with  warm  cow's 
milk  or  water,  half  and  half;  it  may  be  salted  slightly  or  sweetened  a 
little,  according  to  one's  taste.  A  beaten  egg  may  also  be  added,  but 
taken  good  and  warm,  about  twenty  minutes  before  bedtime  This  will 
insure  a  good  night's  sleep,  besides  producing  splendid  nutrition  for  the 
natural  food  for  the  prospective  child.  This  warm  malted  milk  egg- 
nog  (no  spirits  are  used,  of  course)  is  sipped  slowly,  and  there  is  nothing 
better  to  nourish  the  vitality  of  the  mother  and  carry  her  over  to  the 
breakfast  hour,  which  is  a  wise  precaution,  for  we  all  know  that  the 
human  vitality  is  lowest  at  about  four  o'clock  in  the  morning. 

This  diet  is  advised  right  through  the  nursing  period  of  the  child. 
Under  normal  conditions,  the  child  should  not  be  weaned  under  one  year 
old.  One  mother,  when  her  child  was  six  months  old,  became  so  tired 
of  her  dish  of  prunes  and  one  orange  a  day  that  she  discontinued  them. 
The  child  at  once  became  constipated  and  she  resorted  to  glycerine  sup- 
positories, but  upon  advice  resumed  the  diet  of  cooked  prunes  and  fresh 
fruit,  and  the  child's  habits,  as  well  as  her  own,  became  established  again. 

The  most  fortunate  children  in  this  world  are 

Cierclft  born  of  mothers  who  have  to  do  their  own  house- 

and  work,  or  at  least  a  fair  share  of  it.    Any  mother  so 

Rest.  over-burdened  with  wealth  that  this  womanly  pleasure 

has   been   denied    her    must   take    regular   exercise. 

Systematic  walking,  weeding  one's  flower  beds,  or  even  getting  down  on 

all  fours  and  wiping  up  the  floor  is  advised.     Above  everything,  do  not 

get  lazy  and  gluttonous.    Proper  and  systematic  rest  must  be  considered. 

One  must  not  overwork,  but  should  keep  comfortably  busy. 

We  learn  that  the  breast-fed  baby  has  nine  more  chances  of  living 
than  has  the  baby  given  the  bottle.  To  nurse  a  child  normally,  a  mother 
should  be  strong  and  healthy,  of  an  even,  happy  temperament  and  de- 
sirous of  nursing  her  baby,  and  she  should  have  time  to  devote  herself 
to  this  special  duty  during  the  whole  period  of  her  lactation.  She  should 
regulate  her  diet  and  her  exercise  and  sleep  in  any  way  which  will  best 
fit  her  for  the  task.  The  child  should  never  be  put  to  the  breast,  if  for 
any  reason  the  mother  has  become  overheated. 

Having  considered  the  proper  nourishment  of  the  embyro  and  foetus, 
we  will  now  consider  the  care  of  the  baby. 

Did  you  know  that  almost  as  soon  as  the  baby 

s  eves  an<^  mouth  are 


the  Care 

$f  the  swabbed  out  with  small,  soft  linen  cloths  dipped  in 

Baby'*  Itloutb.         boracic  acid  solution?     Thus  the  child  gets  its  first 
mouth  wash.     Its  little  mouth  and  nose  should  be 
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cleaned  when  given  its  daily  bath.  The  mouth  of  the  infant  should  also 
be  wiped  out  with  linen  squares,  dipped  in  boracic  acid  solution,  or  bi- 
carbonate of  soda,  twenty  parts  to  the  ounce,  before  and  after  each 
feeding,  thus  avoiding  thrush.  The  child  should  be  ted  regularly  and 
nothing  allowed  in  its  mouth  between  times.  The  mother's  nipple  should 
be  cleansed  before  and  after  feeding  the  child;  also  care  should  be  taken 
that  too  much  force  is  not  used  in  cleansing  the  little  mouth. 

Every  tooth  of  the  deciduous  set  should  receive  daily  attention  by 
the  mother  or  nurse  until  the  child  is  old  enough  to  use  its  own  brush, 
and  this  should  be  used  under  the  care  and  direction  of  the  mother,  after 
each  meal,  until  the  child  has  mastered  the  art  and  will  not  slight  this  task. 
We  know  that  too  often  they  are  neglected  altogether,  and  that  dirty 
teeth  will  sooner  or  later  become  carious ;  and  carious  teeth,  besides 
being  a  cause  of  bad  breath  and  neuralgia,  and  even  earache,  are  also 
a  constant  menace  to  the  health  of  children,  since  they  may  and  do 
harbor  infectious  germs  of  all  varieties.  Such  teeth  should  receive  prompt 
care. 

We  find  in  "Prevention  of  Dental  Caries  and 

Co  Freotit  ^ra^  SePs*s>"  by  Dr.  Pickerill,  that  this  man,  who 

Jlrrtst  and  has  devoted  much  time  to  research  and  experiment, 

6WC  Carles.           has   found   a  diet   for  children  which   will   actually 
prevent,  arrest  and  cure  caries.     This  will  apply  to 
grown-ups  also. 

Pickerill  tells  us  of  a  number  of  children  whom  he  had  under  strict 
observation  for  two  years,  and  he  says  caries  commences  in  their  teeth 
no  more,  and  that  present  has  not  progressed;  that  the  surface  has  be- 
come quite  hard ;  thus  "arrested  caries"  has  been  established.  The  tooth 
brush  is  used  spasmodically;  also  that  green-stain  well  established  has 
disappeared. 

He  claims  that  salivary  depressants  tend  to  lodge  and  remain  in  the 
mouth  more  than  salivary  excitants. 

We  all  know  that  certain  articles  of  diet  tend  to  stick  to  the  teeth, 
or  to  leave  more  debris  behind  after  mastication  than  others.  It  is  per- 
fectly obvious,  therefore,  that  in  a  normally  shaped  mouth  if  a  substance 
has  a  high  acid  potential,  but  yet  does  not  lodge,  it  would  not  be  anything 
like  so  harmful  as  another  substance  which  had  a  low  acid  potential,  but 
a  great  tendency  to  lodge  on  or  between  the  teeth.  The  relative  lodge- 
ability  of  foodstuffs  is,  therefore,  a  matter  of  the  highest  importance, 
and  one  in  which  it  is  necessary  to  have  some  precise  information. 

Such  foods  as  chocolate,  biscuit,  pastry,  cake,  brown  bread,  toast, 
white  bread,  milk,  dates,  peppermints  (containing  glucose),  cane  sugar, 

238 


bread  and  honey,  rice,  figs,  oatmeal  cookies,  ginger  cookies,  all  have  a 
potential  for  causing  caries,  and  are  considered  by  Pickerill  as  salivary 
depressants,  therefore  harmful,  as  they  are  originally  either  alkaline  or 
neutral  in  reaction. 

Potatoes,  lemons,  parsnips,  pineapple,  banana,  apple,  orange,  meat- 
beef,  fish,  duck,  etc.,  are  originally  acid  in  reaction,  and  are  therefore 
beneficial. 

Thus  he  considers  foods  which  are  alkaline  or  neutral  in  reaction, 
harmful,  because  they  do  not  create  a  sufficient  flow  of  saliva  to  wash 
them  from  the  teeth.  They  stick  there  and  cause  caries.  While  the 
foods  which  are  acid  in  reaction  are  beneficial,  because  they  cause  an 
abundant  flow  of  saliva  and  this  cleans  the  teeth. 

Therefore,  in  order  to  prevent  the  retention  of  fermentable  carbo- 
hydrates on  and  between  the  teeth,  and  so  eliminate  or  very  considerably 
reduce  the  carbohydrate  factor  in  the  production  of  caries,  starch  and 
sugar  should  on  no  account  ever  be  eaten  alone,  but  should  in  all  cases 
either  be  combined  with  a  substance  having  a  distinctly  acid  taste  or 
they  should  be  followed  by  such  substances  as  have  been  shown  to  have 
an  acid  potential,  and  the  best  of  these  are  undoubtedly  the  natural 
organic  acids  found  in  fruits  and  vegetables. 

Dr.  Pickerill  recommends  acid  potassium  tartrate  in  a  mouth  wash. 
First,  because  it  is  an  active  salivary  stimulant.  Second,  it  is  a  form  of 
acid  which  is  widely  distributed  in  nature,  and  one,  therefore,  to  which 
the  salivary  glands  have  by  the  process  of  evolution  been  adapted.  Third, 
its  solubility  is  only  one  in  two  hundred  parts  of  water,  and  therefore  if 
it  be  used  in  the  liquid  form  there  can  be  no  danger  of  its  being  used  in 
too  strong  a  solution,  either  on  account  of  faulty  making  up  or  of  sub- 
sequent evaporation.  Fourth,  it  has  an  agreeable  taste,  which  may  be 
made  more  so  by  the  addition  of  saccharine.  This  is  again  an  extremely 
important  factor  in  applying  these  principles  to  children.  An  acid  mouth 
wash  keeps  the  calcium  phosphates  and  carbonates  in  solution,  and  thus 
they  do  not  precipitate  upon  teeth  in  form  of  calculus. 

Now,  a  word  about  the  dentist  who  undertakes 

ClK  Dtltilt  tne  care  °^  children's  teeth.     If  there  were  as  many 

and  women  dentists  as  there  are  men,  I  should  say,  send 

tin  Child.  them  to  the  women.    Since  this  is  not  so,  it  becomes 

the  duty  of  every  dentist  to  care  for  his  share  of  the 

children. 

When  the  child  enters  the  dentist's  office  for  the  first  time  the  parents, 
if  wise,  and  sometimes  they  are,  have  made  rather  an  event  of  the 
occasion,  and  the  child  knows  that  he  is  to  be  relieved  of  a  troublesome 
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toothache.  The  dentist  will  have  a  bright  and  smiling  face,  and,  let  me 
add,  that  at  any  time  during  your  work,  if  your  brows  unconsciously  con- 
tract while  your  eyes  are  focused  on  a  tiny  root  canal,  and  that  child's 
eyes  seek  yours,  it  is  a  signal  for  the  brightest  smile  you  have.  Remem- 
ber, your  face  is  very  near  the  child's  and  it  must  not  look  ugly;  such 
a  little  thing  will  frighten  some  children.  With  a  quick,  "I  was  just 
scowling  at  that  naughty  little  'toothacher' — he  made  a  face  at  me,  but  I 
got  him  all  right.  He  won't  trouble  your  little  tooth  again."  The  child 
will  laugh  and  be  as  happy  as  you  please. 

With  the  tactful  dentist,  the  chair  is  a  little  elevator;  some  children 
are  afraid  of  elevators,  so  it  must  be  adjusted  slowly  for  such. 

It  is  a  good  plan  to  hand  the  child  the  mouth  mirror  and  tell  it  to 
look  at  its  eye  and  see  how  large  it  is;  you  have  that  kind  of  a  mirror 
to  make  the  "toothachers"  look  large,  so  you  can  catch  them;  and  just 
here  let  me  add  that  while  you  are  fishing  around  with  excavators  to 
remove  decay,  and  the  child  gets  impatient,  tell  him  to  just  wait  a 
second,  that  you  just  have  that  old  "toothacher  by  the  left  toe."  He  will 
want  to  see  the  "toothacher ;"  show  him  the  bit  of  decay  you  have  on  your 
excavator;  it  will  not  fail  to  satisfy  him. 

When  cleaning  root  canals  the  cotton  is  twisted  onto  the  broach 
to  tangle  up  the  toes  of  the  "toothachers,"  for  you  catch  them  in  that 
way.  When  cleansing  out  a  putrescent  pulp,  let  them  get  a  whiff  of  it, 
and  as  a  rule  they  are  more  than  anxious  to  let  you  cleanse  it  thoroughly, 
to  get  out  the  last  vestige  of  anything  that  might  have  "crawled  in."  It 
might  have  been  a  pussy  cat.  Never  forget  that  a  child  has  a  wonder- 
fully vivid  imagination,  and  these  things  are  not  lies  to  a  child.  They 
are  just  make-believe,  and  yet  seem  half  real,  and  the  child's  mind  is  at 
work  with  a  dozen  questions  to  ask  you.  Be  ready  for  them,  all  in  the 
make-believe  language. 

Now  for  the  dreaded  engine.  You  are  in  luck  if  the  child  has 
never  had  it  used  before  he  comes  to  you ;  for  you  will  be  wise  enough 
to  select  a  tooth  that  will  not  hurt  when  the  engine  is  first  used.  Then 
you  will  ask  the  child  if  he  has  ever  heard  the  buzzing  of  a  wee  honey 
bee  among  the  flowers ;  tell  how  the  bee  gets  the  honey  and  how  his 
legs  gets  full  of  pollen,  because  they  are  fuzzy  and  the  pollen  sticks  to 
them.  Then  ask  the  child  to  listen  to  the  funny  noise  that  this  little 
busy  bee  makes,  and  see  if  it  does  not  sound  like  the  bee  in  the  flower. 
Invariably  they  will  laugh  at  the  buzzing  of  the  bur,  and  you  will  have 
no  trouble.  Do  not  bur  long  at  a  time  and  use  the  bulb  syringe  often. 
The  bur  with  its  twists  and  turns  represents  the  fuzzy  legs  of  the  bee 
and  catches  all  the  naughty  toothachers  and  puts  them  to  rout.  The 
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bulb  syringe  washes  them  out  and  they  go  into  the  cuspidor  and  thence 
into  the  Sound,  and  if  the  fishes  don't  watch  out  and  keep  their  mouths 
clean  they  will  get  those  toothachers. 

Don't  think  for  one  second  that  their  little  minds  are  not  active. 
One  little  girl,  when  she  heard  the  story  of  the  bee,  promptly  asked, 
"Will  it  sting?"  You  can  answer  in  the  negative  if  you  are  careful  and 
draw  the  bur  away  from  the  pulp.  Always  have  the  burs  sharp;  in  fact, 
.ill  cutting  instruments  should  be  sharpened  as  soon  as  taken  from  the 
sterilizer.  Instruct  your  assistants  how  to  sharpen  them  and  insist  that 
every  cutting  instrument  receives  its  even,  sharp  edge  before  being  re- 
placed in  the  cabinet. 

The  story  sometimes  is  about  "little  Mikes"  or  "Germans"  (microbes 
and  germs,  respectively).  A  child  was  told  about  these  tiny  "bugs"  and 
how  they  make  the  teeth  ache,  etc.  While  removing  the  pulp  from  a 
root  canal  for  this  little  Miss  she  caught  a  glimpse  of  it  and  exclaimed, 
"Why,  that  isn't  a  bug — that's  a  worm."  As  a  rule,  it  is  best  to  keep  all 
pulp  tissues  out  of  sight  of  your  patients,  young  or  old. 

Remember  this,  that  the  average  children  see  about  twice  as  much 
as  the  grown-ups ;  they  know  when  you  wash  your  hands ;  they  know 
if  you  drop  an  instrument  and  use  it  on  them  again  without  first  cleansing 
it.  They  know  if  you  are  clean  and  attractive  looking. 

Do  not  make  a  mystery  of  anything  you  do  for  the  child — do  every- 
thing naturally.  'If  you  are  going  to  lance  the  child's  abscessed  gum, 
you  place  your  cotton  rolls  conveniently  to  catch  the  pus  and  blood ; 
your  sterilized  lance  is  dipped  into  95  per  cent,  carbolic,  then  into  alcohol, 
the  back  of  it  just  touched  to  some  absorbent  cotton  to  catch  any  excess 
alcohol.  You  do  all  this  naturally  and  make  a  quick  incision.  Usually 
the  child  gives  a  quick  little  "Oh !"  and  with  an  "Oh,  did  I  stick  your 
gum  a  little?  Well,  never  mind,  we  will  be  a  little  more  careful  another 
time,"  it  is  over.  With  one  little  boy,  whose  gums  were  bleeding  freely, 
he  was  told  that  if  he  would  watch  he  would  see  the  toothachers  coming 
out  with  little  red  sweaters  on.  Now  that  child  knew  that  that  which 
he  saw  was  blood,  but  the  red  sweater  idea  struck  his  fancy,  and  he 
at  once  said,  "Oh,  I  saw  a  whole  bunch  of  them  with  red  sweaters  on." 
When  his  mother  returned  from  her  shopping  to  get  her  son,  she  was 
told  about  the  red-sweatered  toothachers,  and  on  explaining  she  very 
quietly  said  he  had  always  been  deathly  afraid  of  the  sight  of  blood. 

And  just  here  a  word  about  parents.     A  wise 
Parents.  mother  will  select  a  dentist  in  whom  she  has  all  con- 

fidence;  then  she  will  leave  her  child  and  do  her 
shopping  and  call  for  that  child  when  the  hour  is  up.    A  child  will  look 
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for  sympathy  from  a  present  mother,  and  if  there  is  no  one  there  he 
never  thinks  of  it.  He  is  told  what  a  brave  little  man  he  is.  Children 
like  to  be  told  they  are  brave,  and  it  makes  them  brave.  I  have  seen  the 
big  tears  roll  down  their  cheeks  when  they  were  hurt,  but  never  a 
whimper.  Commend  their  bravery ;  never  see  their  tears ;  they  are  often 
ashamed  of  them.  Do  not  let  them  see  your  sympathy  until  it  is  all  over, 
then  you  can  take  them  in  your  arms  and  tell  them  that  you  just  had  to 
take  out  every  tiny  speck  of  decay  and  rout  every  toothacher;  that  if 
you  left  the  slightest  speck  under  the  filling  it  would  multiply  and  grow 
and  try  to  get  out,  and  thus  make  the  tooth  ache  more  than  ever.  They 
will  usually  say  they  knew  you  didn't  mean  to  hurt  them,  and  will 
snuggle  close  in  your  arms  a  few  minutes,  when  some  bright,  happy 
thought  will  come  to  them,  and  they  are  down  and  ready  to  go  as  soon  as 
their  mother  calls  for  them.  Don't  forget  to  tell  the  mother  before  the 
child  how  brave  he  has  been. 

A  word  about  the  brushing  of  their  teeth.    If  a 
Bruihlna  child  is  not  suffering  with  the  toothache  at  the  first 

€Mldren'f  Ctttl).  visit,  thoroughly  clean  his  teeth.  He  is  asked  to  look 
at  them  before  and  after;  then  asked  about  his  brush ; 
if  too  old  and  soft,  his  mother  is  advised  to  get  a  new  and  stiff  one.  If 
it  can  be  hung  near  heat  or  in  the  sun  to  keep  dry  and  stiff,  so  much 
the  better.  He  must  have  his  own  little  tube  of  paste  or  box  of  powder, 
and  have  it  where  he  can  reach  it.  Watch  those  teeth,  and  if  he  is 
neglecting  them  have  a  little  talk  with  the  child.  'If  it  is  a  girl,  ask  her 
if  she  has  ever  set  the  table  for  her  mother.  Of  course  she  has.  "Well, 
I  am  surprised  that  you  put  dirty  knives  and  forks  and  spoons  on  your 
table  to  eat  with.  They  haven't  been  washed  since  the  last  meal."  This 
will  make  her  indignant,  and  she  will  justly  deny  the  charge  that  her 
mother  ever  would  allow  knives  and  forks  to  be  used  from  one  meal 
to  the  other  without  having  first  been  washed.  "Well !  well !  well !  Then, 
my  little  lady,  what  right  have  you  to  allow  these  little  ivory  knives  and 
forks  and  spoons  (for  that  is  what  your  teeth  are  to  your  tongue)  to 
come  before  your  tongue  at  dinner  time  when  you  haven't  washed  them 
since  breakfast  ?  They  must  be  washed  after  every  meal.  Poor,  sad  little 
tongue;  no  wonder  she  blushes  so  when  I  see  her  surrounded  with  all 
those  dirty  little  knives  and  forks."  This  will  usually  take.  But,  of 
course,  little  children  are  told  time  and  again  by  their  parents  to  wash 
their  face  and  hands.  Those  same  parents  should  remember  about  the 
teeth,  too,  for  children  are  forgetful. 

If  the  child  is  a  boy,  and  he  is  interested  in  engines  or  machinery, 
and  what  boy  is  not?  ask  him  if  he  has  ever  noticed  the  engineer  polish- 
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ing  and  oiling  and  rubbing  up,  making  shining  and  clean  all  parts  of 
the  engine.  Ask  what  he  thinks  it  is  for.  Of  course,  it  is  to  keep  it 
clean  and  free  from  grime  and  stickiness,  so  it  will  run.  There  is  his 
lesson,  he  must  keep  his  teeth  brushed  and  free  from  food  and  thus  free 
from  cavities,  so  that  his  breath  will  be  sweet  and  clean,  and  so  that  his 
whole  system  will  "run"  properly. 

A  young  girl  who  is  careless  about  brushing  her  teeth  is  told  about 
a  young  man  you  know  who  was  quite  disgusted  with  a  very  pretty 
young  girl  because  she  was  careless  about  brushing  her  teeth,  and  vice 
versa.  It  works.  They  may  not  have  been  enlightened  as  to  the  fact 
that  to-day  young  people  are  expected  to  have  glistening  teeth,  as  well  as 
polished  finger  nails. 

It  is  not  necessary  to  make  a  play-room  of  your  office,  yet  to  allow 
a  child  to  squeeze  out  the  bulb  syringe  into  the  cuspidor,  as  a  reward  for 
being  still,  or  even  to  hold  the  handpiece  of  the  engine  and  push  the 
controller  with  his  foot,  occasionally  might  win  you  a  little  child  who 
would  rather  go  to  the  dentist's  than  to  a  party.  I  have  heard  of  such. 

There  are  just  two  kinds  of  dentists  who  should  never  work  for  a 
child,  and  those  are  the  man  or  woman  who  does  not  love  children,  or 
one  who  is  too  nervous  to  have  patience  with  them.  They  are  grateful 
and  lovable  little  creatures,  and  should  not  be  frightened,  and  this  kind 
of  a  dentist  will  frighten  them  and  make  them  unfit  for  others  to  do 
work  for  them  until  they  have,  by  wonderful  tact  and  patience,  won  their 
confidence.  If  you  do  love  children  and  have  patience  with  them,  do  not 
send  them  to  anyone  else.  Remember  that  children  grow  up  in  a  re- 
markably few  years,  and  if  you  send  them  to  another  dentist,  prepare  to 
lose  their  fathers  and  mothers,  for  if  a  dentist  is  kind,  patient  and  gentle 
with  a  child,  the  father  and  mother  will  want  that  dentist  themselves. 
For  all  people  are  more  or  less  childish  when  they  think  they  are  going  to 
be  hurt. 

You  will  make  no  headway  by  forcing  a  child.  Perhaps  just  a  l-ook 
into  their  mouths  is  as  far  as  one  can  get  the  first  time.  Next  time,  be 
assured,  you  will  be  able  to  do  more.  Never  keep  them  long  enough  to 
tire  them.  Let  them  wiggle  as  much  as  they  wish,  while  you  are  not 
actually  at  work  in  their  mouths.  They  will  thus  get  the  wiggles  out 
and  will  be  quiet  as  mice  while  you  are  working  for  them.  Keep  sweet, 
no  matter  how  provoking  the  child  is;  thus  you  will  win  out.  Most  of 
them  are  comparatively  easy  to  get  on  with.  Allow  no  one  in  the 
operating  room  but  yourself  and  your  assistant.  It  is  not  necessary  to 
bribe  a  child,  but  never  make  a  promise  that  you  do  not  intend  to  keep. 
'  Children,  as  well  as  grown  people,  should  come  to  their  dentist  at 
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least  twice  a  year  and  have  their  teeth  thoroughly  cleaned.  Where  this 
rule  is  not  followed,  that  dentist  is  neglecting  his  patients.  They  like 
you  to  call  them  up  and  notify  them,  or  drop  them  a  little  note.  I  do  not 
see  how  a  dentist  can  find  all  the  cavities  unless  he  does  clean  the  teeth 
of  every  patient  thoroughly. 

Now  to  cite  a  few  complicated  cases  and  tell 

ntaufCMCRt          what  was  done  for  them: 

Of  Difficult  A — is  a  little  girl  just  four  and  a  half.  Her 

€•1(1.  mother  never  dreamed  that  the  child  needed  dental 

care  until  she  complained  about  eating  solid  food. 
Her  mouth  was  examined  and  the  mother  brought  her  to  the  dentist  at 
once.  The  little  right  upper  molars  were  badly  decayed;  food  had 
crowded  between  these  teeth  and  the  child  had  refused  to  chew  on  that 
side.  The  result  was  the  gums  were  nearly  purple  and  swollen  so  badly 
as  to  nearly  cover  the  molars.  Several  of  the  cavities  contained  hyper- 
trophied  gum,  and  what  little  there  was  left  of  the  teeth  was  covered  by 
a  dense  coating  of  calculus.  The  child  was  truly  anxious  to  be  relieved, 
so  the  teeth  were  thoroughly  cleaned  at  that  sitting  and  twenty-four 
cavities  were  unearthed.  (A  mild  solution  of  Lavoris  was  recommended 
in  this  case.)  This  made  along  sitting,  but  it  seemed  necessary  for  the 
child's  relief.  The  consequence  was  that  at  the  next  sitting  the  child 
was  more  unruly,  but  by  making  this  sitting  short  and  using  a  little  tact 
much  of  the  hypertrophied  gum  was  removed  from  each  cavity  by  tri- 
chloracetic  acid.  This  was  done  by  winding  cotton  around  aHDlunt  in- 
strument and  dipping  this  in  the  acid  and  applying  this  to  the  gum  tissue 
with  slight  pressure.  This  is  very  effective  in  shrinking  swollen  gum 
tissue,  but  care  must  be  taken  to  protect  the  surrounding  parts  with  cot- 
ton rolls  and  to  thoroughly  cleanse  the  surrounding  surface  frequently 
with  quite  warm  water  from  the  bulb  syringe.  You  can  usually  pack  in 
a  gutta-percha  filling  when  this  is  done.  This  is  left  two  or  three  days 
and  then  the  cavity  is  free  from  all  gum  tissue  and  can  be  properly 
cared  for. 

Upon  removing  the  caries  in  this  case  it  was  discovered  that  four 
of  the  molars  had  exposed  pulps.  These  were  treated,  one  at  a  time, 
with  arsenical  fiber;  Dr.  J.  P.  Buckley's  formula  was  used.  This  was 
left  in  from  24  to  48  hours,  and  the  devitalized  pulp  was  removed  with 
a  barbed  broach,  and  the  canals  cleansed  with  cotton  wrapped  in  a 
smooth  broach;  this  is  dipped  in  peroxide,  but  not  used  too  moist. 
If  for  any  reason  there  is  a  doubt  about  the  pulp  being  thoroughly  re- 
moved, the  barbed  broach  is  used  until  every  shred  is  removed.  A  dress- 
ing of  paste,  made  from  zinc  oxide  and  oil  of  cloves,  is  placed  in 
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each  canal,  and  the  cavity  sealed  with  gutta-percha,  care  being  taken 
to  make  the  paste  rather  thin.  If  too  thick  the  cotton  sticks  and 
is  not  easily  removed  at  the  next  sitting  The  canals  are  wiped 
out  with  eucalyptol  and  dried,  and  gutta-percha  canal  points  are 
fitted  and  placed  and  a  silver  or  copper  amalgam  filling  is  placed, 
as  the  cavity  indicates.  Where  the  gingival  margin  of  the  cavity  extends 
under  the  gum,  or  the  cavity  is  very  shallow,  copper  amalgam  is  best. 
One  may  fill  the  lower  part  of  the  cavity  with  copper  amalgam  and  the 
occlusal  half  with  silver.  The  copper  amalgam  is  the  best  filling  material 
for  children's  teeth.  It  is  very  easily  manipulated  and  is  very  tenacious. 
When  placed,  these  fillings  are  polished  at  a  subsequent  sitting.  Their 
only  objection  is  their  dark  color,  but  a  parent  will  not  object  to  this 
when  told  that  the  copper  tends  to  preserve  the  tooth  substance  and  that 
only  the  deciduous  teeth  are  filled  with  copper  fillings. 

Patient  B. — is  a  child  of  seven  years,  and  an 
CatC  IT.  older  sister  of  A's.    The  few  anterior  temporary  teeth 

she  had  remaining  were  not  touched,  except  the 
upper  cuspids.  These  would  remain  with  the  child  until  she  was  twelve 
years  old,  so  the  decay  was  removed  and  a  white  copper  cement  placed 
in  the  cavities.  All  of  her  temporary  molars  were  abscessed,  and  the  child 
has  suffered  considerably  with  toothache.  In  the  upper  teeth  the  buccal 
pulps  were  putrescent,  while  the  lingual  pulps  were  alive.  In  the  lowers 
the  mesio-buccal  pulps  were  putrescent  and  the  distal  pulps  were  alive, 
but  very  much  inflamed.  The  putrescent  canals  were  cleansed,  first  by 
absorbing  all  the  pus  possible  with  cotton  on  a  smooth  broach  and  then 
with  peroxide,  followed  with  alcohol ;  a  cotton  dressing  dipped  in  Black's 
1-2  and  3  was  left  in  these  canals,  and  a  pledget  of  cotton  dipped  in  the 
same  was  placed  over  the  live  pulp  and  the  whole  sealed  in  with  gutta- 
percha.  This  was  done  with  each  tooth,  treating  but  one  at  a  sitting,  of 
course.  In  three  or  four  days  the  treatment  was  removed  and  the  canals 
cleansed  and  a  dressing  of  paste  placed  in  them  with  a  tiny  speck  of 
arsenic  fiber  placed  over  the  live  pulp,  care  being  taken  in  sealing  to  cover 
the  buccal  well,  first  with  a  drop  of  calxine,  and  then  the  cavity  was  filled 
with  this  cement  and  left  twenty-four  hours.  Then  the  pulp  was  re- 
moved, the  canals  cleansed  and  a  paste  dressing  placed  and  a  cement 
filling  made,  and  that  tooth  was  allowed  to  rest  a  week.  It  is  safe  to  leave 
several  weeks.  In  this  case  it  was  left  until  all  the  other  seven  molars 
were  treated  in  the  same  way;  thus  one  at  a  time  these  dressings  were 
removed  and  the  root  canals  filled  in  the  usual  way  and  silver  fillings 
placed. 

Both  of  these  children,  suffering  as  they  did  from  toothache,  their 
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inability  to  masticate  properly,  and  the  drain  on  their  system  which  this 
made,  along  with  the  absorption  of  pus,  were  thin  and  anaemic  and  ex- 
tremely nervous.  They  were  placed  on  a  strict  diet,  and  in  a  few  weeks' 
time  they  gained  weight  and  were  round  and  rosy  and  had  forgotten  all 
about  nerves.  Their  mother  is  extremely  grateful  and  insists  upon  bring- 
ing them  in  every  two  months  to  have  their  teeth  examined,  and  the 
children  love  to  come.  Their  nervousness  disappeared  as  soon  as  the 
relief  from  pain  was  established. 

C.  is  a  little  maid  of  three  summers,  and. the 
Kate  TTT.             labial  surface  of  her  upper  incisors  contained  broad 

carious  cavities ;  these  were  burred  out  and  filled  with 
white  copper  cement.  The  caries  in  the  laterals  were  not  so  deep,  so  a 
sand-paper  disk  was  used  to  smooth  them  as  much  as  possible.  At  the 
very  centre  a  spot  of  the  caries  refused  to  be  disked  off,  so  a  rubber  dam 
was  slipped  over  these  teeth  and  a  saturate  solution  of  silver  nitrate  was 
applied  and  exposed  to  the  light  for  15  to  20  minutes,  and  then  the  dam 
was  removed. 

This  child  did  not  return  to  the  office  for  a  year  and  a  half.  The 
mother  claimed  to  take  good  care  of  the  child's  teeth,  but  was  not  par- 
ticular about  the  child's  diet.  She  said  the  cement  fillings  washed  gradu- 
ally away,  and  was- out  altogether  in  three  months.  Shortly  after  that 
she  was  visiting  her  home  and  the  child's  uncle,  a  dentist,  placed  cement 
fillings  which  lasted  about  four  months.  When  the  child  came  for  this 
sitting  she  was  four  and  a  half  years  old,  and  had  developed  seventeen 
cavities,  besides  the  four  in  the  upper  incisors.  They  were  all  small 
•pit  cavities,  however,  except  one  where  the  pulp  was  exposed.  This  was 
devitalized  and  removed.  The  fillings  in  the  molars  were  made  of  silver, 
but  the  broad  shallow  cavities  of  the  incisors  were  filled  with  copper  amal- 
gam. They  are  black,  of  course,  but  they  have  stayed  now  nearly  a  year 
and  show  every  indication  of  remaining  until  she  sheds  the  teeth.  This 
child  had  also  developed  a  very  decided  case  of  enlarged  tonsils,  so  the 
mother  was  referred  to  a  competent  specialist  and  this  was  corrected. 

D.  is  a  small  boy  two  and  a  half  years  old. 
Caie  TO.             The  crowns  of  the  upper  incisors  were  gone,  and 

just  little  black  stubs  of  roots  protruded  from  the 
gums.  These  roots  were  all  abscessed.  The  pus  was  absorbed  out  and 
the  canals  cleansed  and  a  paste  dressing  placed  in  them  and  cement 
flowed  over  the  end.  One  root  was  cared  for  at  a  sitting.  They  re- 
sponded beautifully  to  the  treatment  and  root  canal  points  were  inserted 
at  a  subsequent  sitting,  and  copper  amalgam  placed  in  the  enlarged  part 
of  the  canal  and  brought  over  the  end  of  the  root.  When  the  tissue 

246 


around  the  apex  of  a  root  is  relieved  of  all  irritation,  and  is  reduced  to 
a  normal  condition,  the  absorption  of  the  root  will  go  on  in  a  normal 
way,  leaving  the  soft  gutta-percha  points  entirely  exposed.  They  are  so 
soft  that  the  gum  tissue  is  not  harmed. 

E.  is  a  boy  of  six  years,  and  was  sent  to  the 
Caff  U.  office  by  his  physician.  His  mother  took  him  to  the 

physician  because  the  child  would  not  eat  solid  food 
and  would  drink  only  cold  milk  and  water.  His  mouth  was  certainly  in 
a  deplorable  condition.  Septic  conditions  were  feared,  and  in  fact  it  was 
a  clear  case  of  ulcerative  stomatitis,  with  eczema  of  the  tongue.  The 
breath  was  offensive,  the  free  margins  of  the  gums  were  red  and  swollen 
and  bled  on  the  slightest  touch;  ulcers  appeared  along  the  gum  margins 
of  the  upper  and  lower  jaw.  The  base  of  the  ulcers  was  a  firmly  ad- 
herent grayish  white  membrane  and  the  edge  of  the  alveolus  around  th* 
upper  incisors  was  necrosed  and  the  teeth  loose.  The  mouth  was  hot 
and  painful,  and  saliva  flowed  freely,  the  glands  were  swollen  and  the 
lips  puffed  out.  The  child's  face  was  waxy  white,  the  tongue  was  heavily 
coated  except  on  the  characteristic  irregular  shaped  patches,  where  the 
outer  epithelium  had  sloughed  off  entirely,  leaving  the  patches  raw  and 
tender.  These  patches  and  the  ulcers  on  the  gums  were  touched  up  with 
silver  nitrate  several  times,  and  Lavoris,  diluted  about  half,  was  ordered 
as  a  mouth  wash  to  be  used  three  times  a  day.  The  zinc  chloride  in 
Lavoris  is  very  beneficial  in  this  condition,  and  the  children  like  the  taste 
of  Lavoris.  Fresh  air  and  a  special  diet  was  prescribed,  and  proper 
elimination  looked  after.  As  soon  as  possible  he  was  allowed  to  chew 
gum;  this  pleased  him,  and  soon  he  was  again  enjoying  solid  food. 

Not  a  tooth  in  the  child's  mouth  was  free  from  decay,  but  it  was  of 
the  black  variety,  slow  in  action.  The  first  permanent  molars  were 
present,  but  had  not  erupted.  At  the  first  sitting  he  received  a  thorough 
prophylaxis  treatment ;  then  the  ulcers  and  patches  were  cared  for  as 
stated,  and  the  upper  centrals  and  one  lateral  flipped  out ;  the  ends  of  these 
roots  were  as  round  and  smooth  as  if  they  had  been  disked  and  polished, 
and  were  very  stubby  and  black  and  did  not  have  the  irregular  appearance 
of  a  normally  absorbed  root.  The  remaining  lateral  seemed  a  little  firmer, 
so  this  was  treated  and  it  tightened  up  and  is  giving  good  service.  It 
was  perfectly  wonderful  to  see  how  responsive  to  treatment  every  part  of 
that  little  mouth  was.  And  as  the  conditions  grew  better  the  boy  became 
rosy  and  gained  in  weight. 

The  two  lower  second  molars  were  in  a  putrescent  condition  and 
had  abscessed  and  the  mesio-buccal  roots  were  laid  bare.  After  the  teeth 
were  cleansed  and  treated  and  filled,  these  gum  cavities  were  cleansed 
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with  peroxide  and  syringed  out,  and  every  particle  of  food  removed. 
Then  tiny  strips  of  iodoform  gauze  were  packed  in.  These  were  changed 
every  other  day,  and  in  two  weeks'  time  the  cellular  growth  had  closed 
up  these  sinuses,  and  the  expectation  is  that  those  little  roots  will  absorb 
normally. 

The  cavities  where  the  pulpal  wall  was  very  thin  were  filled  with 
copper  amalgam,  the  others  with  silver.  The  history  of  the  eruption  of 
this  boy's  teeth  is  unusual.  He  was  fifteen  months  old  before  he  had  a 
sign  of  a  tooth,  and  then  the  upper  laterals  were  first  to  appear.  The 
child  was  breast  fed. 

A  history  of  the  family  showed  a  syphilitic  taint.  These  unfortunate 
children  must  be  carefully  watched  at  the  time  of  teething,  and  especially 
at  the  eruption  of  their  permanent  teeth;  then  again  at  puberty  they 
should  be  under  the  watchful  care  of  a  physician  and  a  dentist.  Their 
deciduous  teeth  usually  seem  normal,  except  that  they  seem  to  appear 
very  late  and  arc  prone  to  decay  early,  but  usually  it  is  the  very  dark, 
slow  decay. 

In  teeth  where  the  roots  are  partially  absorbed,  or  the  floor  of  the  pulp 
chamber  has  decayed  through  and  the  tooth  has  not  reached  its  time  of 
shedding,  either  iodoform  or  aristol  powder  is  mixed  in  melted  paraffin, 
and  this  is  pressed  into- the  cleansed,  dried  floor  of  the  pulp  chamber  and 
as  much  as  will  is  allowed  to  enter  the  canals,  then  a  copper  filling  is 
placed.  This  will  often  tide  a  tooth  over  and  hold  the  space  until  the 
permanent  tooth  appears.  The  contact  point  in  the  molars  is  always 
striven  for,  and  sometimes  the  contact  point  of  the  deciduous  incisors, 
where  they  seem  crowded  and  Nature  has  not  done  her  duty  in  spreading 
them  at  the  proper  time,  which  should  be  brought  on  by  the  growth  of 
the  maxilla. 

Each  sitting  lasted  from  twenty  minutes  to  one  hour,  never  over,  ac- 
cording to  the  case  in  hand.  All  fillings  are  polished,  whether  silver, 
copper,  amalgam  or  cement;  even  gutta-percha  fillings  are  made  smooth 
by  wiping  them  with  a  pledget  or  cotton  dipped  in  eucalyptol. 

Now,  my  sister  and  brother  dentists,  you  may  feel  that  much  of 
the  advice  in  the  early  part  of  this  paper  should  fall  on  the  physician 
only.  Should  it?  Have  they  not  challenged  the  dental  profession  by 
saying  that  it  is  up  to  us  to  continue  this  fight  of  germs  and  micro- 
organisms ;  to  make  new  discoveries,  etc. ;  that  they  have  gone  as  far  as 
they  can?  Are  we,  as  dentists  and  members  of  a  profession  every  whit 
as  noble  as  the  physicians,  going  to  let  it  pass,  and  thus  lose  our  oppor- 
tunity? There  is,  I  believe,  a  rumor  of  a  few  dentists  who  have  retired 
from  active  practice.  They  have  amassed  a  fortune  (I  wish  they  would 
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tell  the  rest  of  us  how  they  did  it).  Others  have  married  wealth,  some 
have  inherited  theirs.  To  these  I  make  my  plea.  In  the  name  of  hu- 
manity, if  you  got  your  start  in  our  noble  profession,  use  some  of  that 
wealth  that  has  come  to  you  in  research  work,  experiments,  etc.  Get 
back  into  the  field  again  and  make  a  name  for  yourself  and  our  profession, 
and  thus  do  something  with  that  wealth  that  the  good  Lord  has  allowed 
you  to  have.  It  was  never  given  you  so  that  you  could  lay  down  your  oars 
and  just  enjoy  living.  Don't  you  see  the  secret  of  the  rich  man's  inability 
to  enter  Heaven? 

The  honorable  accumulation  of  wealth  is  just  and  commendable,  but 
the  disposal  of  your  wealth  and  your  talents  will  one  day  be  demanded 
of  you.  I  say  talents  advisedly,  for  many  who  have  not  wealth  have  at 
least  brains ;  please  do  not  laugh  and  say  you  have  not.  You  would  not 
let  another  man  say  that  of  you.  Oh !  I  beg  that  you  will  use  them ! 
Never  let  an  opportunity  slip  to  write  a  paper  when  you  are  asked  by 
the  program  committee  or  your  society  to  do  so.  If  you  are  asked  to  take 
an  active  part  in  your  society,  do  not  decline.  Take  these  opportunities 
and  use  your  brains.  You  may  surprise  yourself  and  everyone  else.  When 
you  are  asked  to  write  a  paper,  treat  it  as  a  high  privilege,  accept  it  at 
once,  before  you  can  think  of  an  excuse  of  any  kind.  Read  everything 
that  deals  on  your  subject  that  you  can  lay  your  hands  on.  Then  draw 
from  your  own  practice  and  experience  and  write  a  paper  that  is  as 
original  as  you  can  make  it.  This  is  what  others  need ;  you  may  by  ex- 
perimental work  or  research  fall  upon  a  combination  of  causes  and  effects 
that  will  lead  to  a  most  important  discovery  which  may  prove  a  great 
boom  to  humanity. 
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CDe  Combiicd  flgendei  IB  Ohio  go-Operating  in  a  General  Oral 
fiygiene  educational  Campaign. 


By  HOMER  C.  BROWN,  D.D.S.,  Columbus,  Ohio. 


In  any  progressive  educational  movement,  espe- 
cially  one  wherein  the  health  and  happiness  of  the 
public  is  involved,  it  must  be  recognized  that  a  per- 
sistent and  continued  campaign  is  necessary  in  order  to  accomplish  any- 
thing like  satisfactory  results. 

In  this  conection,  observing  dentists  have  long  recognized  the  preva- 
lence of  pathological  oral  conditions,  especially  dental  caries,  and  by  such 
a  campaign  they  have  finally  succeeded  in  directing  attention,  in  a  more 
or  less  general  way,  to  this  prevalence.  This  campaign,  which  has  had 
the  co-operation  of  some  of  the  progressive  physicians,  has  demonstrated 
beyond  doubt  that  favorable  or  unfavorable  oral  conditions  bear  their 
proportionate  relationship  to  all  parts  of  the  body  and  necessarily  add  to 
or  detract  from  the  general  efficiency  of  the  individual. 

This  is  quite  different  from  the  views  generally  accepted  only  a  few 
years  ago,  when  the  teeth  and  their  contiguous  tissues  were  scarcely 
considered  as  integral  parts  of  the  body,  and  therefore  were  not  reckoned 
and  when  diagnosing  or  treating  a  disease  in  other  or  remote  locations, 
or  to  any  appreciable  extent  when  in  the  immediate  or  adjacent  field. 
To-day  we  find  the  physician,  the  specialist  and  the  surgeon  directing 
attention  to  the  teeth  as  the  probable  source  of  infection  in  many  dis- 
eases of  obscure  origin.  This  is  particularly  true  of  diseases  located  in 
the  regions  supplied  by  the  fifth  nerve,  diseases  of  the  alimentary  tract 
and  in  so-called  rheumatic  and  associated  disturbances. 

The  development,  improvement  and  use  of  the  X-ray  and  the  micro- 
scope have  made  it  possible  to  positively  diagnose  many  lesions  which 
would  be  otherwise  questionable,  and  when  any  disease  is  correctly  diag- 
nosed, the  treatment  and  prognosis  is  largely  one  of  personal  equation. 
That  is,  the  resourcefulness  of  the  physician  or  dentist,  combined  with 
the  recuperative  powers  of  the  patient,  are  recognized  as  influential  and 
determining  factors. 
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The  initial  efforts  in  Ohio  in  oral  hygiene  educa- 
Tiltlil  effirtt.  tion  were  so  limited  and  ineffective,  the  wonder  is 
that  the  early  enthusiasts  did  not  become  discouraged 
and  abandon  their  activities.  These  workers  frequently  met  with  severe 
criticism  from  the  members  of  their  own  profession,  who  should  have 
been  giving  loyal  support,  but  probably  this  is  nothing  different  from 
what  occurred  in  other  sections  and  in  other  States.  In  this  conqection 
it  should  be  understood  that  constructive  criticism  has  its  place  and  is 
of  positive  value,  while  destructive  criticism,  or  criticism  based  wholly 
upon  the  personality  of  individuals,  is  not  worthy  of  serious  considera- 
tion. Nevertheless,  such  opposition  frequently  has  a  depressing  influ- 
ence, even  upon  those  who  may  be  termed  enthusiasts ;  but  unfortunately, 
such  critics  are  like  the  poor,  they  will  probably  be  with  us  until  time 
is  no  more. 

We  have  not  been  fortunate  enough  to  have  anything  like  the  For- 
syth  Dental  Infirmary  in  Boston,  or  the  proposed  Rochester  Dental 
Dispensary,  but  we  fully  appreciate  the  humanitarian  service  these  in- 
stitutions will  render  in  their  immediate  localities.  And  what  is  more,  we 
are  confident  that  their  educational  influence  will  extend  to  all  parts  of 
the  world  and  stimulate  others  in  providing  similar  institutions.  The 
generosity  of  their  donors  is  highly  commendable,  especially  so  since 
they  have  blazed  new  paths  in  a  dense  wilderness  of  oral  diseases,  and 
their  closing  days  should  be  the  happier  for  having  provided  such  real 
and  necessary  humanitarian  service  for  the  child  life  of  the  present  and 
the  future  generations  of  their  respective  cities. 

The  most  active  co-operating  agencies  in  this 
eo-OperifiMf*0ml«.   educational  movement  are  as  follows: 

The  Ohio  Dental  Society,  with  her  twenty-nine 

Ohio  components,  and  the  Northern  Ohio  Dental  Associa- 

DCRtal  Societies.        tion.     All  of  these  dental  organizations  have  Oral 

Hygiene  Committees,  which  are  doing  considerable 

effective  work.    For  the  past  seven  or  eight  years  the  Ohio  State  Dental 

Society  has  made  liberal  appropriations  for  the  work  of  its  Oral  Hygiene 

Committee.    Such  appropriations  have  ranged  from  three  to  five  hundred 

dollars  annually,  but  more  often  the  latter  amount. 

The  Ohio  State  Medical  Association,  with  ap- 
OWo  Ititt  proximately  4,500  members,  has  within  the  past  two 

Itlcdicat  JTssoclatlon.     or  three  years  shown  a  marked  interest  in  this  work. 
During  this  period  they  have  had  dentists  as  con- 
tributors to  their  State  Society  programs,  and  have  had  as  well  numerous 
dental  contributors  before  components  and  district  societies.     In  some 

251 


instances  the  medical  and  dental  societies  have  held  joint  meetings,  and 
papers  on  dental  subjects  and  dental  news  items  have  been  liberally  pub- 
lished in  their  journal.  At  the  last  meeting  of  this  association,  President 
Upham  recommended  that  provision  be  made  for  members  of  the  allied 
professions  becoming  associate  members,  and  specifically  mentioned  the 
dental  profession.  In  order  to  stimulate  a  closer  relation  with  such 
allied  professions,  he  suggested  associate  membership,  including  their 
Journal,  at  the  approximate  cost  of  publishing  the  Journal. 

For  the  past  two  years  the  Ohio  State  Board  of 

Ohle  State  Health  has  been  conducting  a  public  health  educa- 

Board  of  tional  campaign,  having  for  its  aim  a  better  informed 

Btalth.  citizenship  in  matters  relating  to  health  and  disease. 

The  responsibility  of  the  individual  and  of  the  com- 
munity in  connection  with  preventable  disease  is  especially  emphasized. 
This  Board  takes  the  position  that  any  reduction  in  the  present  morbidity 
rate  will  be  dependent  upon  an  increased  knowledge  on  all  questions 
having  any  relation  to  either  individual  or  community  health.  The  re- 
luctance of  the  public  in  seeking  such  information  is  recognized,  and 
for  that  reason  we  are  taking  it  to  them,  as  it  were,  and  placing  it  in 
as  attractive  and  forceful  way  as  seems  possible  and  practicable. 

"The  care  of  "public  health  has  become  the  first  duty  of  the  State 
of  Ohio"  is  our  slogan,  and  every  known  means  is  employed  to  educate 
the  public  in  this  direction.  The  exhibit  consists  of  standards,  models, 
electrical  and  mechanical  devices,  etc.  There  are  three  standards  on 
tuberculosis,  two  on  occupational  diseases,  one  on  dental  hygiene,  one  on 
communicable  diseases,  one  on  prevention  of  blindness,  and  one  on  infant 
mortality.  On  each  standard  is  displayed  charts,  aphorisms,  pictures  and 
statistics  relating  to  the  subject.  Some  of  the  aphorisms  in  the  dental 
standard  are  as  follows : 

"Particles  of  food  left  between  the  teeth  ferment  and  cause  tooth 
decay." 

It  is  more  important  to  brush  your  teeth  after  each  meal  than  to 
wash  your  face  on  rising." 

"Prompt  attention  to  decayed  teeth  prevents  suffering  and  saves 
money." 

"Do  you  visit  a  dentist  twice  a  year,  or  do  you  wait  until  your  teeth 
drive  you  to  him?" 

The  exhibit  is  shown  annually  at  the  State  Fair  and  at  as  many 
County  Fairs  as  it  is  possible  to  visit.  Then  it  is  sent  to  such  county 
seats  and  Other  small  cities  as  request  it  and  make  the  necessary  arrange- 
ments; that  is,  some  local  organization  becomes  interested  and  secures 
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a  place  for  exhibit  room  and  a  meeting  hall.  The  exhibit  remains  in  a 
location  for  one  week  and  is  open  at  all  times  for  inspection.  A  repre- 
sentative of  the  Board's  Staff  and  a  traveling  nurse  are  in  charge  and 
prepared  to  furnish  general  information  regarding  the  work.  In  addi- 
tion to  the  exhibit,  a  stereopticon  lecture,  usually  by  a  member  of  the 
Board's  staff,  on  some  phase  of  public  health  work,  is  presented  as  the 
evening  program.  This  is  followed  by  motion  picture  films  directly  re- 
lated to  the  subject  under  discussion.  For  instance,  following  a  lecture 
on  Dental  Hygiene,  the  "Oral  Health"  or  the  "Toothache"  film  is  used. 
The  local  press  is  very  generous  in  giving  publicity  to  this  work.  The 
most  of  the  press  copy  is  furnished  directly  from  the  Board,  and  in  this 
way  it  is  possible  to  secure  publicity  which  is  in  keeping  with  the  general 
educational  pjan. 

In   1913  the  General  Assembly  passed  an  Act 
education  empowering  the  Governor  to  appoint  a  commission 

Of  teachers  to  make  a  thorough  survey  of  the  school  system  of 

in  IfiOUth  Ijfgieie.  the  State  of  Ohio,  with  a  view  of  making  such 
changes  as  were  necessary  in  order  to  best  meet 
present-day  requirements.  When  this  report  was  completed,  a  Special 
Session  of  the  General  Assembly  was  called  and  a  new  school  code  was 
enacted.  In  some  particulars  changes  are  only  gradually  put  into  opera- 
tion, but  in  1921  every  teacher  must  have  had  not  less  than  one  year  of 
normal  training  in  a  recognized  school  for  training  of  teachers. 

There  are  eighty-eight  counties  in  the  State  and  there  is  already,  or 
soon  will  be,  one  county  training  school  in  each,  with  a  maximum  of 
three  in  some  of  the  more  populous  ones.  A  standard  course  of  instruc- 
tion is  given  in  these  training  schools,  and,  recognizing  the  advantage  of 
giving  these  teachers  a  thorough  course  in  hygiene,  the  superintendent 
of  public  instruction,  with  the  co-operation  of  members  of  the  medical 
and  dental  professions  actively  interested  in  the  question,  has  made  pro- 
vision to  have  physicians  and  dentists  give  a  course  of  standard  lectures 
in  the  county  training  schools  representing  all  the  phases  of  hygiene  as 
follows : 

The  care  of  the  mouth  and  teeth. 

Personal  hygiene. 

The  elementals  of  first  aid. 

The  hygienic  relations  of  the  eyes,  ears,  nose  and  throat. 

Community  hygiene. 

The  place  of  play  and  recreation  in  a  program  of  hygiene. 

Occupational  diseases  and  industrial  hygiene. 

The  backward  and  feeble-minded  child  in  our  public  schools. 
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These  lectures  have  been  carefully  prepared  for  this  particular  course 
by  persons  well  equipped  to  present  the  subjects  assigned,  and  have,  been 
reviewed  and  criticised  by  members  of  a  committee  selected  for  that 
purpose,  and  later  by  the  Superintendent  of  Public  Instruction,  and  the 
writer,  as  a  member  of  the  State  Board  of  Health,  as  advisory  members 
of  the  committee.  This  point  has  been  reached,  and  the  lectures  are  then 
to  be  published  in  book  form  by  the  Superintendent  of  Public  Instruction 
and  thereafter  will  be  under  the  control  of  his  department. 

A  specified  time  will  be  arranged  for  this  course  and  physicians  and 
dentists,  selected  by  officials  of  their  respective  organizations,  are  to 
give  these  lectures  so  that  they  may  be  able  to  supply  any  additional  in- 
formation that  may  be  necessary  because  of  questions  which  may  be 
asked  by  these  prospective  teachers.  This  course  has  been  established 
because  of  the  belief  that  teachers  wield  a  positive  influence  over  their 
pupils,  and  any  special  preparation  will  be  of  inestimable  value  to  the 
pupil,  since  the  health  of  the  child  is,  or  at  least  should  be,  the  one  thing 
for  first  consideration  in  the  home  or  in  the  school. 

The  Superintendent  of  Public  Instruction,  Hon.  Frank  W.  Miller, 
is  thoroughly  impressed  with  the  importance  of  this  special  instruction 
and  is  anxious  to  put  this  course  in  operation  at  the  earliest  possible  date. 
Only  recently  he  stated  to  me,  and  I  am  quoting  this  with  his  permission : 
"Personally,  I  would  give  one  thousand  dollars  if  some  form  of  physical 
supervision,  or  a  course  of  instruction  such  as  we  have  under  considera- 
tion, had  been  a  part  of  the  school  course  which  I  was  a  pupil  in  school." 
Prof.  Miller  is  quite  deaf  in  one  ear  and  has  been  told  by  a  specialist 
that  this  is  the  result  of  adenoids.  He  is  confident  that  this  would  have 
been  avoided  had  arrangements,  such  as  we  now  have  under  considera- 
tion, been  in  effect  when  he  was  in  school;  and,  as  the  ranking  official 
in  the  educational  system  of  the  State,  he  is  desirous  of  conserving  the 
health  of  the  school  child. 

The  National  Mouth  Hygiene  Association,  with 
DatiOial  headquarters  in  Cleveland,  has  conducted  intensified 

mouth  ffygUie        educational   and   financial   campaigns   in   Cleveland, 
fl*$oclatie».  Dayton  and  Canton.     In  Cleveland  they  raised  $30,- 

ooo  for  dental  clinics.  In  Canton,  the  Board  of  Edu- 
cation appropriated  $2,500  for  dental  clinics,  and  in  Dayton,  $500  was 
similarly  appropriated.  The  general  interest  and  the  press  publicity  re- 
ceived in  these  campaigns  have  been  important  factors  in  this  educational 
work  and,  in  my  opinion,  this  represents  a  greater  value  than  the  money 
raised  or  appropriated. 

254 


While  the  Research  Institute  of  the  National 

Rational  Dental  Association  is  national  in  its  scope,  yet  the 

Rcscarcb  fact  that  it  has  its  headquarters  in  Cleveland  and 

Institute,  that  Ohio  dentists  have  been  liberal  contributors  to 

their  fund,  as  well  as  the  fact  that  some  of  Ohio's 

philanthropic  citizens  are  interested  in  its  success,  prompts  me  to  refer 

to  this  as  an  influential  agency  in  this  connection. 

Commencing  last  year,  the  Trustees  of  the  Ohio 
OWO  Stall  State  University  provided  for  a  special  lectureship  on 

University.  Oral  Hygiene  in  the  College  of  Medicine.    The  in- 

fluence prompting  my  acceptance  of  this  affiliation 
was  the  opportunity  to  render  some  service  to  these  medical  graduates  in 
a  subject  which,  unfortunately,  has  been  generally  neglected.  Provision 
was  made  for  a  course  of  five  lectures  to  the  senior  class,  and  the  atten- 
tion they  have  given  indicates  a  keen  interest  in  the  subject. 

The  Physical  Director  at  the  Ohio  State  University  has,  in  his  reports 
at  different  times,  called  attention  to  the  prevalence  of  dental  defects. 
Such  reports  are  usually  given  considerable  publicity  and  in  that  way 
serve  as  an  educational  medium. 

Ohio  has  twenty-one  State  Institutions,  in  which 
Ohio  State  there  are  approximately  >  22,000  State  wards,  under 

TittitutloiJ.  the  control  of  nn  Administration  Board  of  four  mem- 

bers. In  some  of  these  there  is  an  institution  dentist, 
and  in  others,  local  dentists  render  a  limited  service.  A  recent  conference 
with  the  president  of  this  board  gives  assurance  that  more  dental  atten- 
tion will  be  given  these  wards  at  an  early  date.  This  is  the  result  of 
public  dental  education,  and  at  the  same  time  has  an  educational  influence 
and  thus  becomes  a  co-operating  agency;  but  at  times  our  efforts  to 
better  conditions  in  these  institutions  have  been  rather  discouraging. 

The  establishing  of  school,  municipal  and  hos- 
Dtfttal  pital  dental  clinics  and  services,  as  well  as  the  giving 

Clinics.  of  dental  lectures  and  talks  before  various  organiza- 

tions, have  been  influential  factors  in  this  educational 
campaign.  In  order  to  present  an  idea  as  to  the  establishing  and  the 
operating  of  some  of  these  clinics,  a  brief  synopsis  of  conditions  in  a  few 
of  the  larger  cities  in  the  State  is  herewith  incorporated,  but  it  should 
be  understood  that  there  are  a  number  of  smaller  ones  doing  very  cred- 
itable work  in  this  connection. 

Cincinnati  has  one  two-chair  clinic  and  three  one-chair  clinics, 
under  control  of  the  Board  of  Health,  working  in  conjunction  with  the 
Oral  Hygiene  Committee  of  their  city  dental  society.  Seven  one-half- 
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time  ($l/i  hours  per  day)  dental  operators  are  employed  at  $50  per 
month,  one  full-time  supervising  nurse  at  $60  per  month,  and  three  full- 
time  assistant  dental  nurses  at  $32  per  month.  The  city  appropriates 
$4,000  per  year  for  this  work,  and  the  balance  for  salaries,  equipment  and 
materials  is  raised  by  public  subscription.  Their  equipment  has  cost 
about  $400  per  chair. 

The  House  of  Refuge  and  the  Municipal  Tuberculosis  Hospital  are 
furnished  with  a  one-chair  equipment  and  a  one-half-time  operator  for 
each  institution,  at  an  expense  of  $1,200. 

At  the  Cincinnati  General  Hospital,  two  complete  Forsyth  unit 
equipments,  together  with  instruments,  have  been  installed  as  a  donation 
from  an  interested  citizen.  They  have  a  dental  interne,  on  the  same  basis 
as  the  medical  internes,  and  six  junior  members  on  the  staff,  as  assistants, 
each  giving  one-half  day  per  week. 

Cleveland  has  five  dental  clinics  in  the  public  schools,  under  the 
direction  of  the  Cleveland  Auxiliary  of  the  National  Mouth  Hygiene 
Association,  in  conjunction  with  the  Department  of  the  Medical  Inspec- 
tion and  Physical  Education.  Parochial  schools  are  served  through  a 
separate  clinic.  A  dentist  is  chief  anesthetist  in  one  of  Cleveland's 
largest  hospitals. 

In  Columbus,  for  the  past  four  years,  members  of  the  local  dental 
society  have  rendered  voluntary  services  in  connection  with  clinics  under 
the  auspices  of  the  Dret  Kitchen  Association  and  the  Associated  Charities. 
The  equipment  and  materials  have  largely  been  donated.  Provision  has 
recently  been  made  whereby  indigent  school  children  recommended  by 
the  Medical  Inspector  of  Schools,  or  the  school  nurses  under  his  super- 
vision, will  receive  necessary  dental  service  in  the  clinic  of  the  College  of 
Dentistry,  Ohio  State  University.  The  Board  of  Education  is  favorable 
to  establishing  school  dental  clinics,  but  financial  limitations  have  not  per- 
mitted of  this  up  to  this  time,  and  this  arrangement  is  intended  to  take 
care  of  the  situation  temporarily.  Also,  the  children  at  the  local  orphan- 
age receive  dental  service  through  this  clinic. 

Two  dentists  are  connected  with  local  hospitals,  one  as  nitrous  oxid- 
oxygen  anesthetist  and  the  other  as  consulting  dentist  and  a  member  of  a 
hospital  medical  staff. 

Toledo  has  one  school  clinic  under  the  combined  auspices  of  the 
Board  of  Health,  Board  of  Education  and  Toledo  Dental  Society. 
Through  voluntary  contributions  of  the  members  of  the  Dental  Society,  a 
part-time  dentist  is  employed.  The  Board  of  Education  contemplates 
taking  over  this  work  at  some  early  date. 

In  Dayton  a  public  school  clinic  has  been  established  and  $500  ap- 
propriated for  its  maintenance. 
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The  Canton  Board  of  Education  recently  appropriated  $2,500  and 
a  school  clinic  is  to  be  opened  at  the  beginning  of  the  school  year,  with 
two  part-time  operators  and  a  full-time  dental  nurse. 

Last,  but  not  the  least  influential,  is  the  Press, 
Chi  Public  which  being  a  positive  factor  in  moulding  and  stimu- 

Pf<W.  lating  public  opinion  is  entitled  to  be  classed  as  one 

of  the  agencies  coming  within  the  scope  of  this  sub- 
ject. During  the  past  few  years  there  has  been  an  appreciable  change  in 
the  attitude  of  the  Press  toward  the  activities  of  the  dental  profession, 
and  many  newspapers  are  now  giving  dignified  publicity  to  dental  mat- 
ters, editorial  discussions  not  being  infrequent. 

When  unfavorable  and  unfortunate  publicity  has  occurred,  the  re- 
porter is  not  always  entirely  responsible.  This  frequently  is  the  result 
of  the  attitude  of  some  members  of  the  profession,  whose  discourtesies 
at  times  might  prompt  the  writing  of  an  unfavorable  story,  when  under 
different  circumstances  the  reverse  would  have  appeared.  The  news- 
paper man  is  usually  above  the  average  in  intelligence  and  generally  pre- 
fers "boosting"  rather  than  "knocking" ;  but  it  should  not  be  overlooked 
that  he  is  a  member  of  the  human  family  and  is  at  least  entitled  to  fair 
and  considerate  treatment.  Otherwise,  he  may  show  human  traits,  and 
it  should  always  be  remembered  that  he  has  entree  to  the  reading  public. 
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municipal  Dental  Clinics 


By  MATTHEW  CARNEY,  D.M.D. 

Supervising   Dentist,    Department    of    Health,    New    York    City,    Visiting    Dental 
Surgeon,    Bellevue   Hospital,   New   York   City. 


With  a  constantly  increasing  number  of  ailments  directly  traceable 
to  defective  teeth,  the  actual  need  for  free  dental  clinics  for  school  chil- 
dren is  not  only  conceded  by  leaders  in  the  medical  profession  but  is  fast 
becoming  realized  by  the  municipal  health  and  educational  authorities 
and  the  public  in  general.  Even  the  tax-payer  upon  whom  the  burden 
falls,  in  the  case  of  free  dental  clinics  that  are  supported  by  the  munic- 
ipality is  beginning  to  realize  that  preventive  medicine  and  preventive 
dentistry  are  not  an  expense,  but  the  essence  of  true  economy.  When  the 
extraction  and  straightening  of  teeth  in  childhood,  the  prompt  attention 
to  incipient  caries  and  the  early  training  of  children  to  ptactice  cleanli- 
ness of  the  mouth  and  teeth  can  be  shown  to  overcome  backwardness  in 
school  and  to  prevent  not  only  a  score  of  diseases,  but  death  itself,  there 
can  be  no  question  as  to  the  economic  value  of  the  free  dental  clinic,  to 
say  nothing  of  its  humanitarian  phases.  I  shall  not  attempt  to  discuss 
vital  statistics  nor  to  make  economic  comparisons,  for  I  am  sure  that  any- 
one of  intelligence  will  readily  concede  that  it  is  better  for  any  com- 
munity to  raise  healthy  children  with  clear  brains,  hygienic  habits  and 
good  teeth,  than  to  burden  the  department  of  charity  in  later  years,  to 
fill  hospitals  and  poor  farms  and  have  a  fleet  of  human  derelicts,  phys- 
ically wrecked,  to  represent  the  rising  generation  of  our  poor. 

If  there  exists  any  question  as  to  the  actual  value  of  institutions 
founded  to  arrest  dental  decay  and  give  good  masticating  apparatus  to 
the  children,  one  needs  but  to  look  at  the  results  accomplished  by  our 
dental  clinics  in  New  York  City. 

In  January,    1913,   the   Department  of   Health 
Results  in  opened  six  dental  clinics  for  school  children  and  one 

Dental  Clinics         for  the  care  of  children  and  adults  suffering  from 
in  Hew  York.          tuberculosis,  who  were  candidates  for  the  preventor- 
ian  and  tubercular  hospitals.    The  first  six  are  asso- 
ciated with  the  Bureau  of  Child  Hygiene  and  the  last  one  with  the  Bureau 
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of  Communicable  Diseases.  These  clinics  are  located  in  the  congested 
sections  of  the  city  and  are  maintained  in  connection  with  those  that 
provide  medical  and  surgical  treatment  for  diseases  of  the  eye,  ear,  nose 
and  throat. 

The  following  extract  from  the  Weekly  Bulletin  of  the  Department 
of  Health  of  the  City  of  New  York,  dated  March  8,  1913,  is  self  ex- 
planatory : 

"The  budget  schedule  for  1913  made  provision  for  the  employment 
of  one  supervising  dentist  and  nine  staff  dentists.  These  dentists  are 
now  on  duty,  and  six  clinics  have  been  established  as  follows :  Two  in 
the  Borough  of  Manhattan,  three  in  the  Borough  of  Brooklyn,  and  one 
in  the  Borough  of  the  Bronx. 

"Since  the  department  inaugurated  the  physical  examination  of  chil- 
dren in  the  public  schools,  it  has  been  increasingly  evident  that  dental 
defects  are  not  only  more  prevalent  than  other  physical  defects,  but  that 
the  facilities  for  free  dental  treatment  are  absolutely  inadequate  to  pro- 
vide any  relief  for  the  situation.  Approximately  sixty  per  cent,  of  all 
children  examined  have  been  found  to  have  decayed  teeth.  In  many  in- 
stances- the  defects  of  the  teeth  have  been  so  extensive  and  far  advanced 
that  corrective  treatment,  even  if  it  could  be  obtained,  would  be  of  little 
value. 

"The  present  registration  in  the  public  schools  is  approximately 
700,000.  There  are,  therefore,  at  a  conservative  estimate,  520,000  public 
school  children  in  this  city  in  urgent  need  of  dental  treatment.  The 
majority  of  these  children  are  from  families  who  are  unable  to  pay  for 
the  needed  care.  The  Division  of  Child  Hygiene  has  made  exhaustive 
efforts  to  obtain  dental  treatment  for  these  children,  but,  owing  to  the 
lack  of  facilities,  only  a  small  percentage  have  received  attention.  Tn 
order,  however,  to  carry  out  its  policy  of  preventive  hygiene,  the  school 
nurses  of  the  Department  of  Health  have  for  the  past  four  years  given 
instruction  in  dental  hygiene  to  all  children  with  dental  defects  and  have 
successfully  maintained  a  system  of  so-called  "tooth-brush  drills,"  with 
instruction  in  the  care  of  the  mouths  and  teeth  for  the  younger  children 
in  the  public  schools." 

In  January,  1913,  nine  dentists  were  assigned  to  care  for  the  dental 
defects  of  over  600,000  school  children.  They  went  at  the  problem  with 
a  will  and  up  to  July  I,  1915,  after  two  years'  work,  succeeded  in  ac- 
complishing the  following  amount  of  work : 

Number  of  children  treated 20,879 

Number  discharged   178.250 

Number  normal  141,000 

Number  cured   12,787 

Number  dropped   5'O27 

Number  of  treatments   144,601 

Number  of  fillings  S7<S^>7 
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Number  temporary   48,689 

Number  of  extractions 38,315 

Number  deciduous    33,208 

Number  permanent  .•  •  •  •         5>IO7 

Number  of  cleanings   I9$7l 

Other  operations  i,5°°  aPP- 

Tlie  school  population  to-day  is  over  900,000  and  when  the  fall  term 
opens  it  is  calculated  that  there  will  be  over  1,000,000  children  enrolled 
in  the  public  schools  of  Greater  New  York  City. 

The    previous    dental    examinations    were    per- 
Percentage  formed  by  the  medical  inspectors  and  were  purely 

Of  Dental  superficial.     Estimates   derived   from   more  careful 

Dcfccturcs.  examination  of  the  mouths  of  school  children,  per- 

formed by  dentists  show  a  much  larger  percentage 
of  decay  and  from  personal  observations,  in  our  schools  and  clinics,  I 
would  say  that  eighty  per  cent,  was  more  nearly  correct  than  sixty  per  cent. 
The  British  Physical  Deterioration  Committee  compiled  the  follow- 
ing table  of  the  percentage  of  children  in  various  sections  of  Europe, 
suffering  from  dental  caries: 

English  and  Scotch 86.00 

Berlin  children   94-7O 

Halifax  children  95-OO 

Children  of  Northern  Germany 95-OO 

Cambridge  Dental  Clinic  96.50 

Kettering  children 98.60 

Hamburg  children   98.40 

Baden  children   98.75 

Considering  the  increased  enrollment  I  dare  say  that  there  will  be 
at  least  800,000  cases  of  dental  caries  for  the  municipal  clinics  to  com- 
bat in  the  fall. 

The  number  of  clinics  is  so  small  that  we  are  unable  to  begin  to  cope 
with  this  tremendous  problem ;  we  have  simply  blazed  a  trail  through  this 
jungle  of  decay  and  confidently  hope  and  expect  that  in  the  near  future 
money  will  be  forthcoming  whereby  the  number  of  clinics  may  be  sub- 
stantially increased. 

The  work  that  has  been  done  has  demonstrated 

Demonstrated          *ts  va'ue  m  many  ways.     It  has  awakened  the  laity 

Ualue  Of  to  the  fact  that  the  teeth  of  children  are  important 

treatment.  and  have  a  decided  influence  upon  the  physical  and 

mental  development  of  the  children.     It  has  reduced 

the  number  of  absentees  in  the  schools,  thereby  allowing  the  child  to  de- 

260 


vote  his  time  to  learning  and  making  his  promotion  more  certain,  and  by 
doing  this  has  reduced  the  cost  of  education,  for  the  money  required  for 
the  re-education  of  the  children  left  behind  each  year  is  a  very  large 
amount.  The  following  table,  taken  from  an  article  written  by  J.  J. 
Cronin,  M.D.,  Assistant  Director  of  the  Bureau  of  Child  Hygiene,  and 
read  before  the  Dental  Society  of  the  State  of  New  York,  in  1914,  will 
illustrate  my  point : 

REGISTRATION 

Class  P.  S.  122  P.  S.  63 

iA  314  121 

iB  136  144 

2A  181  133 

2B  187  175 


818  573 

NOTE — In  P.  S.  122,  twenty  per  cent,  of  the  absences  occur  in  those 
who  received  dental  treatment,  as  compared  with  forty-five  per 
cent,  absences  among  those  who  did  not  receive  dental  treatment. 

P.  S.  122        P.  S.  63 

Attended  private  dentist  41  )  27 ") 

Attended  dental  clinic 362  J  4°3  107  \  *34 

Not  receiving  dental  treatment  415  439 

Absentees  receiving  dental  care   156 — 39%  89 

Absentees  not  receiving  dental  care 380 — 94%  243 

The  cost  of  educating  a  child  in  New  York  City  is  twenty  cents  a 
day.  The  cost  for  the  school  year  from  the  second  Monday  in  Septem- 
ber to  the  last  of  June,  or  for  200  school  days  is  $40.00.  The  cost  for 
dental  treatment,  including  the  equipment,  is  $4.10,  to  put  the  mouth  of 
the  child  in  good  condition  and  make  learning  easier,  and  health  better, 
and  life  a  pleasure. 

Dr.  Cronin  in  the  above  mentioned  article  has 

Economic  Phase  Of       very   comprehensively   written   about   the   economic 
Oral  Ijygiene.  phase  of  oral  hygiene,  and  I  can  do  no  better  than 

to  quote  this  paragraph : 

"Considering  that  eight  years  is  the  limit  that  most  children  spend  in 
school  to  qualify  for  provident  citizenship,  and  that  anything  that  inter- 
feres with  this  time  is  a  loss  to  the  individual,  the  probable  cost  to  the  city 
in  caring  for  irresponsibles  is  appalling.  Children  with  bad  teeth  and  bad 
mouth  hygiene  are  the  ones  who  most  surely  contract  contagious  diseases 
— scarlet  fever,  measles,  diphtheria — and  it  is  interesting  to  consider  the 
numbers  who  would  have  escaped  if  their  oral  conditions  had  been  sound 
and  healthy.  The  loss  in  future  morale  is  even  more. 
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"Medical  men  need  no  proof  of  these  conditions.  We  know  in  our 
own  practice  that  certain  children  do  not  contract  contagious  diseases, 
because  they  are  physically  normal.  If  the  proper  repair  of  teeth  will 
prevent  contagion  what  a  saving  it  would  be  to  assure  adequate  dental 
service!  Children  in  the  early  stages  of  tuberculosis  are  not  admitted  to 
the  preventories  until  the  teeth  and  mouth  are  in  good,  wholesome  con- 
dition. 'There  is  no  single  factor  that  so  impoverishes  a  community  as 
disease,  and  there  is  no  single  portal  that  so  greatly  predisposes  to  dis- 
ease as  bad  teeth  and  bad  oral  hygiene.'  The  conclusion,  therefore, 
seems  inevitable  that,  if  a  community  seriously  wishes  to  rid  itself  of 
the  stigma  of  a  high  incidence  of  contagious  cases,  it  must  provide  for  a 
proper  oral  hygiene  education  of  children  in  the  homes  and  in  the  schools. 
Tooth-brush  drills  and  hygiene  leagues  are  valuable  factors  in  schools. 
Mouth  hygiene  must  be  considered  as  a  routine  procedure,  and  children 
constantly  advised  to  brush  their  teeth." 

Considering  these  facts  and  numerous  others  that  might  be  mentioned 
it  is  conclusive  that  the  establishment  of  free  dental  clinics  for  needy 
poor  children  is  not  only  an  example  of  true  civic  helpfulness  but  a 
stroke  in  actual  civic  economy.  The  old  adage  of  "an  ounce  of  preven- 
tion being  worth  a  pound  of  cure"  must  have  been  written  by  a  dentist. 

Mr.  Edward  F.  Brown,  Superintendent  of  the  Bureau  of  Welfare 
of  School  Children,  in  an  article  which  he  wrote  on  the  dental  clinics  of 
New  York  City,  said  that  the  work  performed  by  the  Dental  Clinics  of 
the  Department  of  Health  was  of  the-  best.  These  clinics  have  done 
much  good,  they  have  rendered  a  vast  amount  of  service  and  demon- 
strated their  practicality  and  usefulness. 

The  single  unit  idea  that  has  been  adopted  in 
Small  Widely          ^ew  York  is  the  solution  of  the  dental  clinic  prob- 
Scparated  Clinics        leni.     It  is  far  more  serviceable  and  more  efficient 
fldoisable.  than    having    one    central    clinic.      These    smaller 

clinics  situated  as  they  are  in  the  hearts  of  congested  school  districts, 
are  easier  of  access  and  better  patronized  than  if  the  dental  efforts  of 
the  city  were  being  carried  on  in  one  institution  remote  from  the  con- 
gested areas. 

Another  important  point  to  establish  is  that  the  care  of  the  teeth  is 
a  question  of  health  and  not  a  problem  of  education,  and  for  that  reason 
the  work  should  be  confined  to  the  Department  of  Health  and  be  per- 
formed in  the  health  centers  or  clinics,  and  not  associated  with  the  De- 
partment of  Education  and  performed  in  the  educational  centers,  or 
schools.  The  Department  of  Education  can  co-operate  and  aid  the  work 
materially  and  one  school  teacher  who  is  vitally  interested  in  the  wel- 
fare of  the  children  and  the  propagation  of  oral  hygiene  can  do  incal- 
culable good.  It  is  a  fact  that  a  school  teacher  can  get  close  to  the  chil- 
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dren  and  enlist  their  co-operation  and  arouse  their  interest  far  better  than 
a  half  dozen  nurses  or  a  dozen 'doctors. 

The  nature  of  the  work  performed  in  municipal 

Importance  clinics  should  be  both  reconstructive  and  preventa- 

Of  Competent  tive.  The  teeth  should  be  properly  filled  with  a  good 
Service.  material  and  a  conscientious  effort  made  to  perform 

lasting  work.  Many  of  these  children  will  never 
have  an  opportunity  to  visit  a  dentist  again  until  they  are  old  enough  to 
earn  a  living  and  pay  for  their  work,  and  if  the  dentistry  performed  for 
them  in  childhood  has  been  lasting  and  they  have  been  impressed  by  it 
the  profession  will  reap  its  pecuniary  reward  upon  the  maturity  of  the 
patient.  On  the  other  hand,  if  the  work  is  carelessly  performed,  the 
tooth  is  troublesome,  and  eventually  lost,  or  the  fillings  keep  coming  out, 
a  wrong  impression  is  created  and  the  patient  becomes  discouraged  and 
considers  dentistry  useless  and  an  extravagance.  The  preventive  side  of 
dentistry  should  constantly  be  impressed  upon  the  fertile  mind  of  the 
young  patients.  They  should  receive  talks  on  brushing  the  teeth,  the 
advantages  of  a  clean  mouth,  etc.,  every  time  they  visit  the  clinic  and 
these  instructions  should  be  amplified  and  enforced  in  the  class  room. 

The  supervision  of  the  work  in  the  municipal  clinics  is  an  important 
factor.  The  various  lines  of  treatment  to  be  followed  in  the  correction 
of  the  varied  conditions  falls  entirely  upon  the  supervisor.  He  must  see 
to  it  that  the  work  is  uniform  throughout  the  city  and  that  each  operator 
is  both  competent  and  conscientious.  It  is  more  difficult  than  one  would 
expect,  to  have  a  number  of  operators  follow  along  certain  lines,  each 
using  his  own  professional  judgment,  and  produce  results  that  are  uni- 
formally  satisfactory.  Judgment  can  only  be  passed  upon  the  general 
amount  of  the  work  when  examinations  are  made  at  a  later  period,  or 
upon  the  revisit  of  the  case,  for  it  is  an  easy  matter  for  any  operator  to 
follow  the  code  of  instructions  when  his  supervisor  is  watching  him 
work,  and  to  serve  in  the  absence  of  his  superior. 

We  have  been  fortunate  in  New  York  in  procuring  conscientious 
workmen  and  in  having  the  assistance  of  an  Advisory  Council,  composed 
of  the  leaders  in  the  dental  profession  in  our  city.  This  Council  has 
done  much  to  aid  the  work  and  to  put  it  upon  the  high  plane  it  now  is  on. 

We  have  merely  laid  the  foundation  for  this  work  and  the  results 
lead  us  to  believe  that  we  have  started  right.  I  have  brought  out  a  few 
important  facts  in  connection  with  the  establishment  of  municipal  clinics 
and  have  shown  some  of  the  results  that  are  derived  therefrom.  The 
number  and  force  must  grow  until  it  is  capable  of  handling  at  least  the 
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number  of  new  registrations  in  the  schools  each  year,  and  until  it  has 
reached  that  high  water  mark  it  will  not  render  to  the  community  the 
service  that  a  municipal  protective  department  should. 

These  clinics  are  an  insurance  against  the  spread  of  the  diseases  of 
childhood,  and  aid  materially  in  the  making  of  better,  healthier  and  more 
useful  citizens;  and  I  have  presented  this  outline  of  the  work  of  the 
municipal  dental  clinics  of  New  York  City  in  the  hope  that  it  may  direct 
the  attention  of  the  health  authorities  in  other  cities  to  the  vital  impor- 
tance of  this  work  and  lead  to  the  establishment  of  municipal  dental  clinics 
in  every  city  in  this  country. 


Che  Educational  Ualue  of  Oral  Hygiene  in  the  flrmy. 


By  EDWIN  PAYNE  TIGNOR,  M.D.,  D.D.S.,  First  Lieutenant  Dental  Surgeon,  U.  S.  A. 


The  causes,  which  led  to  the  establishment  of  a  corps  of  dental  sur- 
geons in  the  Army,  were  no  doubt  purely  humanitarian  and  had  as  their 
object  the  relief  of  suffering  and  improvement  of  the  health  of  the  troops, 
through  the  correction  of  pathological  conditions  of  the  mouth  and  teeth, 
such  potent  factors  for  evil  in  the  human  economy.  It  is  hardly  probable 
that  the  gentlemen,  who  strove  so  earnestly  to  have  this  corps  established, 
realized  the  scope  of  the  work  they  had  started  or  that  good  would  result 
to  others  than  the  immediate  personnel  of  the  Army. 

It  is  the  purpose  of  this  paper  to  bring  to  your  attention  some  of  the 
facts  relative  to  the  influence  that  is  being  exerted  on  society  by  the  work 
of  the  Army  Dental  Corps. 

The  primary  purpose  for  which  the  corps  was  organized  has  been 
only  partially  accomplished,  due  to  the  peculiar  conditions  of  military 
service.  In  the  practice  of  dentistry  in  civil  life  it  is  generally  supposed 
by  the  laity  that  one  dental  surgeon  can  properly  care  for  all  the  inhab- 
itants of  a  town  of  one  thousand  and  those  who  are  practicing  in  towns 
of  this  size  certainly  find  an  occasional  hour  for  recreation.  On  the  other 
hand,  men  of  wide  reputation  have  testified  that  about  three  hundred 
patients  are  all  that  one  dentist  can  care  for. 

Why,  then,  is  the  dentist  in  the  small  town  not  overworked?  The 
reasons  are  many :  First,  good  dentistry  takes  time  and  is  expensive ;  so 
much  so  that  many  of  the  poorer  people  cannot  or  think  they  cannot 
afford  it.  Second,  few  children  receive  treatment  and  the  old  require 
little.  This  leaves  mainly  the  young  adults  of  moderate  means  and  many 
of  these  are  kept  away  through  fear  or  ignorance.  So  our  town  of  a 
thousand  is  reduced  to  a  few  hundred  who  think  they  require  treatment, 
a  small  percentage  of  which  will  seek  it.  Because  the  dentist  in  the  small 
town  is  not  kept  busy,  the  impression  has  gone  abroad  that  a  dentist 
can  care  for  a  thousand  individuals  and  it  is  not  surprising  that  Congress 
thought  it  was  making  ample  provision  for  the  Army  when  it  provided 
for  a  corps  of  one  to  one  thousand  of  the  enlisted  strength. 
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Let  us  now  turn  from  the  picture  of  a  town  of 

Condition  a  tnousana  to  an  Army  post  in  which  are  quartered 

Of  Practice  a  thousand  enlisted  men.     Here  conditions  are  re- 

m  tb«  Jlrmf.  versed.     Instead  of  elimination  we  must  add  to  one 

thousand  young  adults  the  officers,  their  families,  the 

families  of  the  married  soldiers  and  the  civilians  employed  on  the  post 

in  various  capacities,  approximately  'five  hundred  individuals,  who  under 

existing  regulations  are  entitled  to  free  medical  and  dental  treatment. 

Examination  of  many  thousand  recruits  has  revealed  the  fact  that 
about  90  per  cent,  enter  the  Army  in  need  of  dental  treatment,  a  very 
large  percentage  of  them  having"  never  visited  a  dentist  and  usually  pre- 
senting very  dirty  mouths  containing  carious  roots  with  apical  infection, 
one  or  more  teeth  with  dead  pulps  or  chronic  pulpitis,  salivary  deposits 
and  gingivitis,  besides  many  teeth  affected  with  simple  caries. 

We  have  then  among  one  thousand  soldiers  an  average  of  nine  hun- 
dred in  need  of  extensive  treatment,  and  as  the  treatment  is  both  free 
and  obligatory,  none  are  kept  away  through  fear,  ignorance  or  lack  of 
means.  Among  the  additional  members  of  an  Army  garrison  some  may 
be  kept  away  through  fear  of  pain  but,  as  their  treatment  is  free,  the 
question  of  cost  does  not  enter  so  that  it  is  safe  to  state  that  in  a  post  in 
which  a  thousand  soldiers  are  stationed  there  will  be  at  least  twelve  hun- 
dred patients.  As  most  of  the  soldiers  are  replaced  after  one  short  en- 
listment by  new  recruits,  I  believe  that  you  will  agree  with  me  that  it  is 
physically  impossible  for  one  dental  surgeon  to  make  and  keep  these  men 
orally  healthy,  without  which  no  fair  conclusion  can  be  reached  as  to  the 
influence  of  oral  treatment  on  the  health  of  the  Army. 

The  picture  that  has  just  been  held  up  for  your  inspection  is,  how- 
ever, inadequate  and  does  not  fully  depict  the  conditions.  It  is  true  that 
Congress  has  provided  for  a  corps  of  one  dental  surgeon  to  one  thousand 
soldiers  but  it  is  not  true  that  we  have  a  corps  of  that  size.  In  fact,  there 
are  now  but  twenty-eight  first  lieutenants  and  forty  acting  dental  sur- 
geons, a  total  of  sixty-eight,  while  the  strength  of  the  Army  is  over  one 
hundred  thousand,  so  that  the  actual  proportion  at  the  present  time  is 
approximately  one  to  fifteen  hundred,  besides  families  and  civilians  en- 
titled to  treatment. 

„  This,  however,  is  an  improvement  on  conditions  as  they  existed  until 
very  recently.  For  ten  years  the  strength  of  the  dental  corps  was  only 
thirty-one,  so  distributed  that  there  was  only  one  for  each  of  the  nine 
military  departments  in  the  United  States  in  existence  at  that  time,  the 
others  being  at  West  Point,  the  general  hospitals,  recruit  depots  and  in 
the  Philippines.  During  a  part  of  this  period,  from  June,  1907,  to  June, 
1909,  the  writer  was  stationed  in  the  Department  of  the  East  and  at- 
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tempted  the  treatment  of  fifteen  thousand  soldiers,  distributed  among 
thirty-five  posts  extending  from  Maine  to  Virginia.  You  will  see  that  it 
has  been  impossible  except  in  rare  instances  for  the  dental  surgeon  to  do 
himself,  his  patients  or  his  profession  justice;  to  do  as  was  intended 
that  he  should,  improve  the  health  of  the  Army. 

However,  he  has  accomplished  something:  He  has  alleviated  the  suf- 
fering of  thousands,  improved  the  health  of  many  and,  better  perhaps 
certainly  farther  reaching  in  its  influence,  has  assisted  very  materially  in 
educating  thousands  as  to  the  importance  of  dental  health,  for  he  has 
been  able  to  reach  into  the  remote  corners,  into  places  and  by  means  closed 
to  civilian  practice  and  spread  the  doctrine  that  oral  health  means  bodily 
health. 

To  show  more  clearly  how  this  is  being  done,  I 

Influence  Qf  w^  begin  with  the  recruit  and  follow  him  through 

Jinny  DdtlSt'*         his  enlistment  period  and  back  to  his  home. 

Work.  While  the  men  composing  our  Army  are  drawn 

from  all  classes  of  society  and  all  parts  of  the  coun- 
try, by  far  the  greater  number  are  from  the  poorer  classes,  many  coming 
from  the  tenement  districts  of  our  large  cities  or  from  isolated  country 
districts;  many  others  from  the  middle  classes  of  the  smaller  towns  and 
country  places. 

Many  men  from  the  two  classes  mentioned  enter  the  Army  with 
pathological  mouths.  They  have  had  little  if  any  treatment  and  know 
little  of  the  tooth  brush  and  nothing  of  the  dangers  of  a  neglected  mouth. 
They  have  never  thought  of  their  teeth  unless  they  gave  them  pain,  and 
then  their  one  idea  has  been  to  get  rid  of  either  the  pain  or  the  tooth. 
They  have  never  been  taught  that  dirty  and  diseased  mouths  are  sources 
of  danger  to  their  general  health. 

These  men  upon  their  enlistment  are  sent  to  one  of  the  recruit  depots. 
Upon  their  arrival  they  are  given  a  thorough  physical  examination,  which 
includes  an  examination  of  the  mouth.  They  are  given  a  bath  and  hair- 
cut, new  underwear,  uniforms  and  toilet  articles,  including  a  tooth  brush. 
They  then  receive  prophylactic  treatment  against  smallpox  and  typhoid 
fever  and  are  sent  to  the  dental  surgeon  for  further  examination  and 
instruction.  The  dental  surgeon  gives  them  a  thorough  mouth  examina- 
tion, removes  deposits  from  the  teeth,  extracts  all  roots  of  teeth  that  can- 
not be  saved,  treats  cases  that  might  give  pain  before  they  reach  their 
stations,  gives  them  instruction  in  the  use  of  the  tooth  brush  and  tries  to 
impress  upon  them  the  importance  of  mouth  hygiene. 

Recruits  remain  at  the  depot  two  months,  during  which  time  they  are 
required  to  use  the  tooth  brush  daily  and  a  non-commissioned  officer 
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sees  that  this  regulation  is  obeyed.  (If  you  are  skeptical  as  to  results, 
go  to  a  recruit  depot  and  examine  the  mouths  of  the  men  that  are  received 
in  one  day,  then  return  two  months  later  and  examine  the  same  mouths 
when  the  men  are  ready  to  go  out  and  join  their  regiments.)  The  men 
are  also  advised  to  go  to  a  dental  surgeon  as  soon  as  they  reach  their 
stations  for  the  treatment  of  cases  that  could  not  receive  attention  while 
at  the  depot.  They  are  told,  "If  there  is  no  dentist  at  the  post,  go  to  one 
in  the  nearest  town." 

That  the  men  do  profit  by  the  instruction  they  receive  is  evidenced  by 
the  fact  that  the  dental  surgeon  is  never  idle.  Further,  it  is  only  in  very 
rare  instances  that  it  becomes  necessary  to  order  a  man  to  submit  to  treat- 
ment. Also  having  once  had  treatment,  he  almost  invariably  returns 
upon  the  slightest  indication  of  trouble.  In  other  words,  by  the  time  our 
recruit  has  served  his  three  years  as  a  soldier  and  is  ready  to  go  back  to 
his  home  and  citizenship,  he  fully  appreciates  the  importance  of  dental 
health  and  will  go  out  among  his  fellows  as  an  advocate  of  oral  hygiene. 

When  we  consider  that  thirty  thousand  soldiers  go  back  to  their 
homes  each  year,  it  becomes  necessary  not  only  that  they  learn  to  ap- 
preciate the  value  of  oral  hygiene  and  oral  health  but  to  respect  the 
profession  that  teaches  them  the  one  and  helps  them  to  obtain  the  other. 
They  should  carry  with  them  a  high  ideal  of  the  dental  profession  and 
so  be  able  to  discriminate  between  the  professional  man  and  the  quack; 
to  shun  the  so-called  dental  parlors  and  avoid  those  who  advertise. 

To  accomplish  this  end  it  is  necessary  that  the  personnel  of  the  dental 
corps  be  only  of  the  highest  type  of  the  skilled  professional  man  and  it 
is  to  the  interest  of  the  dental  profession  that  they  give  us  of  their  best. 
Our  examiners  have  been  criticised  at  times  for  making  the  examinations 
too  difficult.  My  answer  is  that  they  cannot  be  too  thorough.  The  Army 
does  not  want  and  the  dental  profession  does  not  want  men  in  the  corps, 
who  are  failures  and  who  are  attracted  to  the  Army  simply  because  it 
offers  them  a  position  in  which  a  definite  income  is  assured. 

We  want  the  best  in  the  dental  profession  and  we  want  a  sufficient 
number  to  make  a  healthy  mouth  for  every  individual  of  our  country's 
defenders.  When  this  is  done  the  educational  value  of  the  Army  Dental 
Corps,  speaking  through  thirty  thousand  healthy  mouths  each  year,  will 
he  inestimable. 
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next  Steps  in  the  Development  of  Oral  Ijygiene 
flmong  School  Children. 


By   EDWARD   F.    BROWN,   Superintendent    Bureau   of   Welfare   of    School    Children 
N.  Y.  Association  for  Improving  the  Condition  of  the  Poor. 


Those  who  have  seen  active  service  in  the  at- 
Oral  Ijygicnc      tempt   to   improve  the   deplorable   condition   of   the 
manifestations.          teeth  of  school  children  must  have  been  impressed 
with  at  least  seven  things . 

1.  There  are  probably  more  teeth  in  need  of  professional  treatment 
than  there  are  practitioners  to  treat  them. 

2.  Ignorance  of  the  evil  effects  of  dental  diseases  is  a  stumbling: 
block  in  the  path  of  progress. 

3.  Municipal  officials  charged  with  the  appropriation  of  money  for 
public  health  often  fail  to  make  adequate  provision  for  dental  care. 

4.  The  study  of  physiology  and  hygiene  in  many  public  schools  has 
laid  greatest  stress  on  the  dangers  of  alcohol  and  tobacco  while  the  care 
of  the  teeth  has,  with  other  lessons  of  practical  personal  hygiene,  been 
subcrd-'nated. 

5.  Oral  hygiene  when  properly  presented  to  children  is  a  subject 
to  which  they  respond  with  great  enthusiasm. 

6.  Large  numbers  of  children  too  poor  to  pay  for  private  treat- 
ment have  no  place  to  go  to  arrest  the  dangers  of  decaying  teeth. 

7.  There  appears  to  be  need   for  a   rational   development  of  two 
constructive  programs : 

(a)  A   program   of   prevention. 

(b)  A  program  of  cure. 

The  care  of  the  teeth  of  school  children  is  essentially  a  matter  of 
public  health.  Above  all  there  must  be  a  well  organized  effort  in  which 
not  merely  the  dentist  but  the  doctor,  the  educator,  the  sociologist  and 
others  interested  in  the  general  welfare  of  the  child  should  take  part. 

With  our  increasing  knowledge  of  the  functions 

th<  Prenatal  an<^   reactions   of   the   human   body   to   external    in- 

firoundwork  Tor         fluences,  we  have  come  to  realize  that  the  prospcct- 

$OUnd  C««tl).  ive  mother  must  not,  either  through  ignorance  or  the 

lack  of  opportunity  to  gain  knowledge,   impair  the 
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health  of  her  unborn  child  by  failing  to  provide  it  with  the  essential  ele- 
ments needed  for  healthy  growth.  Prospective  mothers  must,  therefore, 
be  informed  of  the  relationship  between  diet,  their  teeth  and  the  in- 
fluence these  have  on  the  coming  .child.  The  popular  fallacy  thot  for 
each  child  born  the  mother  must  lose  one  tooth  must  be  destroyed. 
Immigrant  mothers  in  congested  quarters  of  our  cities  have  corre  to 
look  upon  achir-g;  teeth  during  pregnancy  as  an  evil  which  must  be  borne 
with  and  for  which  there  is  no  hope  of  relief. 

But  how  to  reach  the  prospective  mother?  Here 
Prenatal  ^  would  suggest  that  there  be  inaugurated,  not  alone 

Registration  for  this  but  for  other  purposes,  a  compulsory  system 

Recommended.  of  prenatal  registration.  That  is,  physicians  should 
be  required  to  report  to  the  Health  Department  all 
cases  of  pregnancy  coming  to  their  attention.  As  soon  as  such  a  regis- 
tration is  made,  it  should  be  the  function  of  the  health  authorities  to 
send  immediately  to  each  woman  who  is  enceinte  a  notice  calling  her 
attention  to  the  dangers  which  lurk  in  doing  anything  other  than  that 
which  is  prescribed  in  the  official  notice.  Of  course,  mouth  hygiene  is 
but  one  part  of  the  great  work  of  infant  conservation  which  should  com- 
mence actually  before  the  child  is  born. 

Such  specific  advice,  given  under  the  authority 
(Dftit  50we  of  the  public  officials,  should  in  a  simple  manner, 

mother*  Heed          and  in  different  languages,  cover: 
to  Know.  i.     The  need  for  repairing  defective  teeth. 

2.     How  to  prevent  dental  decay. 

3.  How  to  clean  the  teeth. 

4.  What  to  clean  teeth  with. 

5.  What  foods  to  eat  and  the  effect  certain  foods  have  on  sound 
teeth. 

6.  The  special  diet  with  an  abundance  of  mineral  matter  during 
pregnancy. 

7.  What  evil  effects  flow  from  neglected  teeth. 

8.  The  care  of  the  mouth  of  the  infant. 

9.  Teething  children  and  their  care. 

10.  The  first  teeth  of  the  child. 

11.  The  care  of  the  child's  teeth. 

These  principles  need  not  be  taught  all  at  once,  but  such  lessons 
might  be  sent  to  the  parent  as  the  need  arises.  When  the  registration 
of  pregnancy  is  made,  the  first  six  lessons  should  be  taught;  when  the 
birth  certificate  is  registered,  it  is  time  to  send  the  eighth  lesson ;  when 
teething  time  is  at  hand,  the  ninth  and  tenth  lessons;  when  the  chile 
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reaches  school,  the  tenth  and  eleventh  lessons.  Then  the  school  should 
pick  up  the  work  where  the  mother  leaves  off  and  continue  the  teaching 
until  the  habit  is  firmly  inplanted. 

The  author  does  not  lose  sight  of  the  fact  that 

Prenatil  Registration     dental  care  is  but  one  small  phase  of  the  tremen- 

and  Infant  dous  task  of  the  hygiene  of  pregnancy  and  child  care. 

fiygitne.  The  value  of  compulsory  prenatal  registration  is 

that  it  gives  to  the  child  hygiene  authorities  of  the 

health  department  a  clew  as  to  where  their  educational  work  will  be  of 

greatest  value.     It  is  to  be  expected  that  such  registration  would  have  a 

tendency  to  reduce  the  death  rate  of  infants,  through  seeking  to  control 

the  factors  which,  neglected   in  the  prenatal  period,  may  have  a   fatal 

effect  on  the  child  or  its  mother  after  birth. 

There  should  be  established  in  centrally  located 

Public  Centers          quarters,  preferably  in  school  buildings,  dental  con- 

Of  Dental  sultation  rooms  and  dispensaries  where  the  people 

treatment.  of  the  district  might  obtain  reliable  information  and 

advice  regarding  teeth.     At   such   a  center  printed 

material  could  be  distributed  (possibly  in  different  languages)  giving 
in  simple  words  the  principles  governing  the  care  of  the  teeth.  Here, 
again,  the  dental  department  should  be  merely  a  part  of  a  general  school 
clinic  scheme  which  might  include  the  treatment  of  non-operative  ail- 
ments such  as  refractions,  non-ccntagious  eye  diseases,  ear  troubles,  skin 
diseases  and  dental  defects. 

In  addition  to  these  activities,  hours  of  consultation  for  advice 
should  be  set  apart. 

Certain  objections  to  any  such  plan  might  be  anticipated,  and  so 
far  as  they  relate  to  the  dental  problem,  they  may  also  be  applied  to 
the  other  functions. 

i.     Shall  these  dispensaries  be  established  for 
Certain  Objections     the  needy  alone? 

Anticipated  and  2.     Is  it  fair  to  tax  the  whole  population  for  a 

Explained.  service  rendered  to  a  special  class  ? 

3.     Is  such  a  procedure  subversive  of  parental 
responsibility  ? 

4.  Does  this  destroy  a  portion  of  the  dental  profession's  legitimate 
profits  ? 

Ancient  and  modern  civilizations  have  alike  bestowed,  in  unstinted 
measure,  relief  for  the  helpless.  The  needy  have  always  been  provided 
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for,  even  though  not  infrequently  the  relief  did  little  to  probe  and  pre- 
vent the  causes  of  such  dependency. 

The  State,  founded  on  the  principle  that  its  greatness  was  directly 
proportional  to  the  physical  soundness  of  its  citizenry,  took  the  steps 
needed  to  build  up  the  broken  down  man.  To  permit  this  class  to  lan- 
guish in  its  distress  is  to  invite  national  disaster. 

Where  the  subject  of  the  State's  compassion  and 

the  State  concern  has  been  the  child,  it  has  been  particularly 

mutt  Coiitw         hazardous  to  permit  its  growth  to  be  impaired,  for 

Ruman  Die.  the  child  conceived  in  neglect  is  brought  forth  in 

misery  as  the  socially  irresponsible  man,  and  as  such 
is  a  burden  and  menace  to  society. 

Surely  in  this  era  of  social  advance  no  argument  should  be  needed 
to  convince  us  of  the  social  ethics  and  wisdom  of  caring  for  the  needy, 
whether  it  be  to  clothe  the  naked  body,  give  shelter  to  the  shelterless, 
feed  the  hungry,  or  cure  disease. 

There  is  hardly  an  informed  person,  reared  in  the  ideals  of  modern 
social  responsibility,  who  would  leave  the  helpless  to  their  certain  fate. 

We  need  to  be  sure,  however,  that  whatever  form  this  relief  takes, 
it  should  be  calculated  to  reach  the  roots  of  the  causes  of  distress  and 
so  far  as  possible  remove  these  causes. 

If  we  agree,  then,  that  it  is  a  wise  social  policy 
the  tax  Rate          to  establish  dental  and  other  centers  of  information 

and  Disease.  and  treatment  for  the  necessitous,  someone  will  say, 

with  profoundness  and  wisdom:  "Must  I  pay  for 

the  support  of  an  institution  from  which  I  ask  and  receive  no  service?" 

The  answer  to  that  is  that  under  ideal  conditions  the  State's  service 
will  be  for  all  its  citizens  regardless  of  need — and,  what  is  more,  it  will 
not  be  indelicate  to  go  to  such  public  stations  for  relief  and  be  pointed 
out,  as  frequently  happens,  as  a  pauper. 

That  the  more  opulent  citizen  gets  no  service  from  such  a  place, 
even  though  he  shuns  it,  is  to  my  view  open  to  some  question.  What  of 
the  spiritual  content  which  flows  from  the  knowledge  that  the  sick  are 
being  succored?  What  of  the  material  satisfaction  that  this  tax  rate 
would  be  considerably  increased  to  pay  for  the  unproductive  units  in 
society  which  social  neglect  would  produce?  Hospitals,  almshouses, 
municipal  lodging  houses,  and  not  infrequently  prisons,  would  have  to  be 
constructed  and  maintained  to  care  for  the  misfits  and  incompetents 
which  might  have  been  made  productive,  happy  and  helpful  citizens  but 
for  this  neglect  in  childhood.  These  charges  must  be  met  from  the 
tax  rate. 
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The  precarious  condition  of  the  finances  of  many  of  our  municipali- 
ties makes  it  impractical  at  this  time  to  urge  the  development  of  medical, 
surgical  and  dental  repair  stations  to  treat  the  defects  of  all  their  citi- 
zens. This  should  be  an  ideal  to  which  to  aspire.  The  present  pressing 
need  is  to  develop  at  once  a  sufficient  equipment  to  care  for  the  needy. 

The  next  objection  which  we  anticipate  is  that  the  establishment  of 
dental  clinics  is  subversive  of  parental  responsibility.  This  I  believe  to 
be  a  fallacy  too  often  given  credence.  Of  all  things,  people  hate  any- 
thing which  savors  of  relief  or  charity  (in  their  commonly  accepted 
meanings).  They  shrink  from  it  as  though  contact  with  it  were  loath- 
some. It  is  only  when  the  grim  balance  sheet  reads  like  an  invitation  to 
poverty  that  these  public  relief  depots  are  resorted  to. 

We  often  fail  to  recognize  in  the  public  clinic  dispensary  the  patient 
who  has  fallen  under  the  load  of  responsibility.  Such  a  person's  sense 
of  responsibility  is  not  heightened  by  neglect,  nor  is  the  social  responsi- 
bility lessened  through  caring  for  the  less  fortunate. 

To  the  dentist  who  looks  upon  his  profession 

Socializes  tl)t  merely  as  a  means  of  profit-making,  regardless  of  all 
Dcitll  Profession.  else,  we  say  that  he  is  sadly  lacking  in  professional 
id'eals.  We  do  not  begrudge  him  an  adequate  pay- 
ment for  the  work  he  does.  But  disease  must  be  wiped  out  at  all  costs, 
regardless  of  the  incidental  inconveniences  and  sacrifices  which  will  be 
encountered.  Disease  is  a  social  menace — an  enemy  of  the  State.  The 
doctors  and  dentists  must  protect  us  from  distress —  not  because  we  have 
the  money  to  pay  therefor — but  because  it  is  right  that  it  should  be  done. 
The  socialization  of  these  professions  and  the  promotion  of  health,  are 
charges  which  the  State  should  be  glad  to  liquidate,  for  health  is  es- 
sential— it  is  the  keystone  of  life. 

Man  is  subject  to  no  disease  so  widespread  as 

Public  education        dental   disturbances.     The   dangers   to  which  these 
•Id  PfWCHtlon.         expose  us  are  legion.     It  is  doubtful,  as  was  stated 
before,   whether  there   are   enough    dentists   to   go 
around.     It  may  even  be  that  we  shall  have  to  abandon  any  attempt  to 
correct  all  defective  teeth  and  concentrate  our  efforts  on  a  scheme  of  pre- 
venting decay  as  far  as  possible  in  the  children,  and  thus  through  edu- 
cation seek  to  uproot  the  causes. 

Above  all,  we  must  depend  on  public  education  as  a  means  of  pre- 
vention of  dental  disease.  Our  greatest  hope  lies  in  this  direction.  Such 
education,  however,  must  follow  a  carefully  prepared  plan.  The  kinder- 
garten,  through  nursery  rhymes  and  actual  tooth  brush  demonstrations, 
can  well  adapt  itself  to  the  needs  of  early  training  in  oral  hygiene.  In 
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the  grade  schools  systematic  instruction  could  be  given  as  a  regular  part 
of  the  school  curriculum.  In  addition,  dental  inspection  by  teachers  im- 
presses on  the  child  the  fact  that  clean  teeth  are  as  important  as  a  clean 
face  or  polished  boots.  Prizes  for  clean  teeth  encourage  a  friendly 
rivalry  among  children  for  perfection.  Let  children,  instead  of  writing 
compositions  about  horses  and  dogs,  write  essays  on  the  care  of  the 
teeth  and  other  topics  of  personal  hygiene. 

Thus,  in  a  word,  we  may  say  that  the  next  steps 

RtSMMC.  in  the  development  of  better  health  through  mouth 

hygiene  lies  in  education,  preventive  practice,  and 

an  understanding  among  the  dental  profession  of  socialized  health  as 

against  capitalized  disease. 
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making  the  exposed  tooth  Surfaces  Slippery. 

An  Address  to  General  Practitioners  in  Particular. 


By  LEANDER  VAN  ORDEN,  M.D.,  D.D.S.,  San  Francisco,  Calif. 


Careful  observations  of  facts,  deductions  therefrom,  and  intelligent 

*  O 

effort  following  those  deductions  have  led  to  most  of  the  advancements 
in  life.  The  lifting  of  the  kettle's  lid  by  steam,  observed  and  pondered 
upon,  led  to  the  modern  means  of  transportation  and  manufacture.  Ob- 
servation of  the  soaring  and  gliding  movements  of  birds  led  to  the  hope- 
ful efforts  of  men  to  fly,  and  to-day  we  have  controlled  navigation  of  the 
air  in  heavier-than-air  machines. 

In  our  own  sphere  of  activity  there  has  come  into  use  a  saying  that 
"clean  teeth  do  not  decay."  The  clean  teeth  referred  to  have  probably 
been  those  with  noticeably  fine  enamel  structure,  attractive  to  the  eye, 
not  only  through  their  lustre  and  smoothness,  but  by  the  firm,  non- 
receded  gum  tissues  that  suround  them.  The  legend,  "Clean  Teeth  Do 
Not  Decay"  has  been  placed  upon  infirmary  walls  quite  as  largely  to 
encourage  the  patients  in  their  home  endeavors  to  keep  the  teeth  free 
from  food  debris  as  to  influence  the  undergraduate  students  in  efforts  to 
secure  literal  cleanliness  of  the  teeth  for  them.  This  is  not  intended  as 
a  reflection  upon  our  dental  colleges.  The  teachings  in  professional 
schools,  aside  from  laboratory  subjects,  such  as  biology  and  chemistry, 
have  very  largely  reflected  the  average  of  general  practice.  Indeed,  it 
would  be  much  more  profitable  to  dwell  upon  the  great  services  and  steady 
advancement  of  our  schools  than  upon  their  defects,  for  which  we  as 
practitioners  are  so  largely  responsible. 

The  teaching  that  "clean  teeth  do  not  decay"  has 

Do  Gltftlt  CCCtft       '  been  measurably  accepted  by  dentists,  especially  since 

DCCiy?  the  announcement  by  Miller,  in  1885,  of  his  chemico- 

parasitic  theory  of  decay.     It  has  long  been  known 

that  dental  enamel  is  the  hardest  organic  substance ;  but  along  with  this 

knowledge  there  has  been  a  belief  that  the  lustre  and  hardness  of  the 

enamel  surface  were  at  their  maximum  at  the  time  of  eruption,  although 

some  notice  has  been  taken  of  green  stain  and  some  efforts  made  toward 
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its  eradication.  Unfortunately,  this  misapprehension  respecting  the  pos- 
sibilities of  bettering  the  enamel  conditions  (a  misapprehension  in  which 
the  writer  for  many  years  shared),  has  amounted  almost  to  a  superstition 
and  has  prevented  or  checked  hopeful  efforts  in  that  direction  for  a  long 
period  in  the  past.  Even  in  the  more  recent  decades,  not  only  the  de- 
voted investigations  and  the  conclusions  of  Miller  respecting  the  causes 
of  dental  caries,  but  the  added  studies  of  J.  Leon  Williams  and  of 
Black  (as  well  as  an  appreciated  list  of  others)  have  as  yet  scarcely  set 
in  motion  the  simple,  near-at-hand,  mechanical  processes  that  can  be 
applied  for  the  partial  amelioration,  at  least,  of  so  serious  a  scourge  as 
dental  caries. 

Pickerill,*  while  laying  special  stress  upon  dietetic  remedies  for 
dental  caries,  and  taking  a  broad  survey  of  aspects  which  lead  either  to 
comparative  immunity  or  to  great  susceptibility  to  the  affliction,  makes 
the  following  statement : 

"If  the  enamel  surface  of  'native'  teeth  be  re- 
Fickcriir*  garded  as  'normal,'  then  that  of  civilized  and  recent 

Uicws.  teeth  must  as  a  general  rule  be  regarded  as  abnormal, 

for  in  the  vast  majority  of  cases  the  two  are  ma- 
terially different."  He  goes  on  to  say:  "The  collection  of  skulls  previ- 
ously mentioned  as  being  examined  was  in  a  disarranged  state,  and  thus 
one  had  no  direct  reason  to  know  to  what  race  a  skull  belonged  until 
reference  was  made  to  the  catalogue  afterwards ;  and  it  was  found  that 
one  was  soon  able  to  distinguish  native  from  European  skulls  merely 
by  the  appearance  of  the  enamel  under  the  microscope. 

"In  the  teeth  of  uncivilized  races  the  surface  of  the  enamel  is 
lustrous,  i.  e.,  reflects  much  unbroken  light  from  its  surface ;  the  imbrica- 
tion lines"  [which  he  regards  as  evidence  of  checks  in  the  secretive 
function  of  the  amelablasts]  "are  often  difficult  to  make  out — on  account 
of  the  fact  that  the  graphite  does  not  adhere  to  the  enamel  as  it  does  in 
malacotic  (or  soft)  teeth,  and  thus  the  surface  is  difficult  to  stain 

"  .  .  .  .  The  points  that  strike  one  in  the  examination  of  the  enamel 
surface  of  teeth  of  civilized  races  are  the  comparative  lack  of  lustre,  the 
ease  with  which  the  surface  ridges  can  be  made  out  with  the  naked 
eye,  the  facility  with  which  they  stain  by  the  graphite  method.  .  .  . 
Microscopically,  the  ridges  are  seen  to  be  both  wider  and  deeper  when 
examined  by  reflected  light  and  also  in  the  ordinary  way  by  sections. 
And  it  is  a  most  significant  fact  that  the  more  -aisceptible  the  mouth  from 


*H.  P.  Pickerill,  M.D.,  "The   Prevention  of  Dental  Caries  and  Oral  Sepsis." 
(London:  Balliere,  Tindall  and  Cox,  1912.) 
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which  the  teeth  are  taken,  and  the  more  malacotic  the  type  of  tooth  is, 
the  more  marked  and  wider  and  deeper  are  the  imbrication  lines." 

Pickerill  also  refers  to  developmental  fissures  or  defects  in  the 
enamel,  some  of  which  are,  regrettably,  on  the  mesial  and  distal  surfaces 
of  the  teeth,  and  in  a  territory  one-half  the  distance  between  the  cervix 
and  the  occlusal  surface.  On  page  87  is  given  a  photo-micrograph  (Fig.  i) 
of  low  power  that  is  almost  startling  in  its  significance  as  being  taken  from 
near  the  cervix  of  the  distal  surface  of  the  crown  of  a  molar  tooth.  The 


Fig.  1. 

Development   Fissure   in    the   Enamel    near   the    Cervix    of   a   Malacatic  Molar — Low    Power. 

Pickerill. 

From   Page   87 — Prevention   of   Dental   Caries   and   Oral    Sepsis.— H.    P.  Pickerill,    M.D.,   etc. 

parallel,  horizontal  fissures  are  so  deep  and  the  contiguous  surfaces  so 
rough  as  to  suggest  that  either  a  calcareous  deposit  or  a  carious  process 
must  almost  inevitably  supervene;  they  hint  at  the  cause  of  roughness 
felt  by  the  sealer  on  many  teeth  not  yet  suffering  from  gum  recessions  or 
from  calcareous  deposits.  Pickerill's  conclusions  are  that  "these  de- 
partures from  the  normal  structure  are  potent  factors  in  lessening  the 
resistance  of  the  teeth  to  caries.  They  must  favor  considerably  the  ad- 
hesion of  food-stuffs  and  micro-organisms ;  they  expose  a  larger  and  more 
vulnerable  surface  to  the  acid  produced ;  they  negative  both  physiological 
and  prophylactic  measures,  and  the  fissures  which  have  been  described, 
since  they  allow  of  penetration  of  silver  nitrate  and  graphite,  must  permit 
the  penetration  of  lactic  acid  if  not  of  carbo-hydrates.  In  fact,  ceteris 
paribus,  it  may  be  quite  logically  inferred  that  the  amount  of  graphite 
which  an  enamel  surface  retains  is  a  measure  of  the  amount  of  food-stuff 
it  would  tend  to  retain,  and  a  demonstration  of  the  situations  of  its 
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retention.    Added  to  which  is  the  demonstrable  fact  that  teeth  so  affected 
are  not  infrequently  likewise  the  subject  of  caries." 

In  the  following  chapter  (9),  Pickerill  considers  the  permeability 
of  the  enamel  surface,  the  density  of  the  enamel  body  and  the  hardness 
of  the  enamel  surface.  He  concludes  thus :  "That  the  enamel  of  teeth 
varies  appreciably  as  to  surfac^  structure,  hardness,  density,  permeability 
and  solubility ;"  and  further,  "That  these  variations  are  measurable  and 
in  all  cases  bear  a  distinct  relationship  to  the  clinical  classification  of 
teeth  into  sclerotic  (or  hard)  and  malacotic  (or  soft)  types — that,  in  fact, 
there  is  demonstrable  difference  "between  hard  and  soft  enamel,  and  that 
these  differences  are  sufficiently  contrasted  to  justify  the  terms." 

He  finally  states  that  it  is  necessary  to  promote  hygienic,  dietetic 
and  prophylactic  conditions  in  order  to  obtain  enamel  of  the  highest  re- 
sistance to  caries.  His  conclusions  are  the  result  of  laboratory  experi- 
ments, but  they  are  in  the, main  largely  supported  by  clinical  experience; 
and  he  makes  a  plea  for  a  more  respectful  appreciation  of  clinical  find- 
ings when  the  average  of  a  large  number  of  such  observations  is  all  in 
one  direction  (page  116). 

What  has  gone  before  relates  to  dental  canes, 
marginal  but  may  in  large  measure  be  applied  to  the  subject  of 

Gingivitis.  marginal  gingivitis,  with  its  successive  stages  lead- 

ing to  acute  and  chronic  suppurative  pericementitis, 
somewhat  more  vaguely  classified  under  the  term  pyorrhea  alveolaris. 
Fortunately,  this  year  of  1915  has  a  special  element  for  dentistry.  The 
new  volume  on  "Special  Dental  Pathology,"  by  Prof.  Black,*  will  long 
mark  for  us  this  period  of  celebration  of  a  great  world  achievement — 
the  completion  of  the  Panama  Canal.  That  such  exhaustive  works  as 
those  of  Pickerill  and  Black  are  at  our  daily  command — not  forgetting 
the  many  other  able  students  and  contributors — should  be  among  the 
Hiief  subjects  for  congratulation  and  felicitation  by  the  attendants  upon 
and  supporters  of  the  Panama  Pacific  International  Dental  Congress. 

It  must  have  occurred  to  many  that  a  simple 

Prof.  Black's           marginal  gingivitis  is  the  essential  preliminary  to  the 

Uiews  on  the  later   suppurative   stages ;   but   we   are    indebted   to 

Gingios.  Prof.  Black  and  his  son  for  clear  and  definitive  writ- 

ings as  they  have  appeared  in  dental  journals  in  recent 
years.  Prof.  Black  in  his  new  work  states :  "The  gingivae  stand  in  the 
position  of  protection  to  the  deeper  investments  of  the  teeth  and  their 
attachments  in  their  bony  alveoli.  These  attachments  and  the  preserva- 
tion of  them  are  of  first  importance  to  the  functions  of  the  teeth.  It  is 

*G.  V.  Black,  M.D.,  D.D.S.,  Sc.D.,  LL.D.,  "Special  Dental  Pathology." 
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our  duty  as  dentists  to  look  as  closely  after  the  health  of  these  tissues 
as  that  of  the  hard  tooth  tissues,  and  to  conserve  and  protect  them  from 
injury  to  the  fullest  extent  possible."  Again  he  says:  "There  is  no  more 
promising  field  for  the  study  and  practice  of  prevention  than  in  the  group 
of  conditions  which  are  the  exciting  causes  of  the  inflammations  of  die 
gingivse.  Most  dentists  seem  not  to  have  recognized  many  of  these 
causes  at  all;  or  if  they  have  not  failed  to  recognize  them,  they  have 
failed  to  appreciate  the  direct  relationship  between  the  apparently  trivial 
gingivitis  and  the  more  serious  lesion  of  the  peridental  membrane  which 
results."  "It  will,"  he  thinks,  "be  realized  that  the  treatment  of  the 
beginnings  of  disease  of  the  gingivse  belongs  to  the  general  practice  of 
dentistry.  The  first  element  of  this  is  the  watchfulness  of  the  practitioner 
for  the  beginning  injury.  In  the  very  nature  of  things,  this  must  be 
discovered  by  the  general  practitioner  and  not  left  to  specialists,  who, 
as  a  rule,  do  not  see  these  cases  early  enough  to  apply  preventive  treat- 
ment. It  is  the  general  practitioner  who  must  discover  salivary  and 
serumal  calculus  and  remove  the  same,  and  train  and  control  patients  in 
the  care  of  their  mouths  so  that  these  deposits  my  be  prevented.  If  one 
is  practicing  dentistry  at  all,  he  should  be  acute  enough  to  see  these 
things  and  skillful  enough  to  prevent  or  correct  them.  Our  greatest  hope 
for  the  future  is  in  the  application  of  preventive  treatment  by  all  dentists, 
rather  than  by  the  use  of  palliative  treatment  by  specialists.  Up  to  the 
present  time  but  few  dentists  have  applied  treatment  to  prevent  the 
formation  of  pus  pockets,  the  large  majority  having  deferred  treatment 
until  after  the  pockets  have  been  formed.  As  a  first  effort  in  practice, 
this  must  be  exchanged  for  a  systematic  scheme  of  observation  for  the 
detection  of  the  conditions  which  act  in  the  causation  of  pus  pockets, 
and  the  correction  of  these  before  they  have  done  serious  harm.  We 
have  become  so  inured  to  a  certain  phase  of  thought  toward  the  soft 
tissue  investments  of  the  teeth — a  phase  of  neglect  of  their  appeals  for 
help — that  a  change  to  greater  care  is  more  of  a  task  than  most  persons 
would  suppose."  And  again  he  says:  "Somehow  the  treatment  of  dental 
caries  by  fillings  and  other  operations  has  become  the  principal  service  of 
the  dentist  to  such  an  extent  that  the  soft  tissues  are  neglected  until  it 
becomes  apparent  that  severe  disease  has  developed,  and  that  there  is 
imminent  danger  that  the  teeth  will  be  lost." 

That  is  but  a  gentle  arraignment  of  our  undoubted  remissness,  to 
which  the  writer  and  nearly  all  others  must  plead  quilty  in  some  degree 
or  other.  But  Prof.  Black  has  preferred  to  use  his  valuable  space  in  in- 
dicating the  path  which  may  be  taken  toward  a  better  standard  of  prac- 
tice. The  plan  that  he  outlines  as  being  effective  only  as  it  is  undertaken 
seriously  and  systematically  is  as  follows : 
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"(i)  The  careful  examination  of  the  gingivae  as  a  part  of  the  routine 
examination  of  each  mouth;  (2)  a  record  of  the  areas  of  inflammation 
observed;  (3)  a  study  of  the  cause  of  each  such  area;  (4)  the  treatment 
necessary  to  remove  the  cause;  (5)  the  careful  training  of  the  patient  in 
the  care  of  the  mouth  ;  (6)  subsequent  examinations." 

It  would  be  of  interest  to  review  much  of  the  wise  instruction 
of  Prof.  Black,  such  as,  care  to  avoid  injuries  to  soft  tissues,  and  espe- 
cially to  the  septal  tissues  in  all  operations ;  the  restoration  and  main- 
tenance of  contact  points,  and  the  control  of  the  occlusion.  But  the  intent 
of  this  writing  is  to  present  one  phase,  mainly,  of  the  means  of  preveii- 
tion  and  cure — the  making  of  teeth  "slippery."  As  the  good  effects  of 
efforts  to  this  end  have  been  observed  year  after  year,  the  more  has  it 
seemed  incumbent  that  appeals  should  be  made  to  general  practitioners 
until  a  very  much  larger  percentage  should  have  become  interested  and 
engaged  in  efforts  which  pay  such  a  large  return  in  self-respect  for  the 
practitioner,  increased  health  for  the  patient,  and'  cosmetic  qualities  in 
which  many  may  share. 

As  in  orthodontia  practice,  the  most  profitable 

Df.  D.  D.  $»ih'$        results  are  obtained  when  patients  are  young ;  yet 
Work,  remarkable  results  are  to  be  anticipated  in  maturer 

patients.  It  is  in  the  neighborhood  of  twenty  years, 
probably,  since  D.  D.  Smith  began  his  epochal  experiments  in  the  re- 
peated hand-polishing  with  orange-wood  stick  and  pumice  stone  of  the 
deciduous  teeth  of  a  few  young  children.  So  marked  seemed  to  be  the 
benefits  from  the  procedure  that  it  was  applied  to  the  crowns  and  the 
necks  of  the  teeth  of  adults.  In  time,  a  number  of  patients  were  under- 
going monthly  "prophylaxis"  treatment  in  this  simple  manner,  and  Dr. 
Smith  began  to  publish  statements  and  to  read  papers  respecting  the 
results  gained.  These  results  not  only  included  marked  improvement  cf 
the  local  tissues,  but  it  was  believed  that  serious  constitutional  derange- 
ments were  benefited  or  cured.  In  addition,  the  members  of  a  committee 
were  quoted  as  saying  that  they  had  seen  examples  of  health  and  beauty 
of  the  gums  and  teeth  in  some,  of  Dr.  Smith's  patients  excelling  any  they 
had  yet  examined.  It  is  now  fifteen  years  since  I  learned  through  the 
Dental  Digest,  then  edited  by  our  late  Dr.  Grouse,  of  the  adventures  in  a 
new  field  by  Dr.  Smith;  and  they  were  taken  at  their  face  value.  If 
dentists  had  not  been  so  tremendously  industrious  in  devising  methods  for 
the  replacing  of  lost  dental  tissues,  it  would  be  hard  to  explain  the 
nearly  unbroken  silence  of  writers,  teachers  and  practitioners  respecting 
the  merit  of  Dr.  Smith's  work.  It  is  refreshing,  therefore,  to  find  Pick- 
erill  saying  that:  "D.  D.  Smith,  of  Philadelphia,  has  of  recent  years 
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elaborated  what  may  be  termed  the  apotheosis  of  mechanical  prophylaxis," 
and  that  the  results,  which  are  said  to  be  excellent,  are  doubtless  brought 
about  by  the  decreased  tendency  of  food-stuffs  to  lodge  upon  highly 
polished  surfaces. 

Naturally,  efforts  have  been  made  to  shorten  the  time  of  treatment 
by  resorting  to  power-driven  buffs,  rubber  cups  and  brushes  carrying  a 
series  of  materials  calculated  to  bring  out  the  latent  lustre  and  develop 
"slipperiness"  of  the  exposed  tooth  surface.  This  last  term  is  favored  as 
bringing  graphically  to  mind  a  condition  through  which  stasis  is  most 
positively  discouraged. 

It  seems  probable  that  the  methods  of  the  lap- 

Dr.  JI.  Ul.  Ular<Ts      idary  may  be  profitably  imitated,  and  it  is  gratifying 
Results.  to  be  able  to  state  that  Dr.  A.  W.  Ward,  San  Fran- 

cisco, is  able  to  offer  a  contribution  to  what  promises 
to  become  an  increasingly  delightful  art  through  his  devising  of  a  series 
of  laps  and  buffs,  and  polishing  materials  which  may  be  dispensed  in 
tubes.  Indeed,  it  was  while  seeking  to  obtain  some  of  those  materials 
that  I  unexpectedly  was  able  to  see  in  Dr.  Ward's  office  some  natural 
dentures  that  showed  such  marked  improvement  in  health  and  beauty  in 
so  brief  a  time  after  treatment  as  to  be  startling-  and  to  lead  one  to  desire 
to  labor  after  like  achievements.  Pockets  extending  well  toward  the  root 
apices  had  apparently  been  healed  after  one  treatment  and  without  the 
use  of  drugs.  The  exposed  cemental  structure  had  been  thoroughly  and 
cautiously  planed  with  drawcut  instruments  and  polished  with  materials 
carried  on  tapes.  The  enamel  had  been  relieved  of  rough  irregularities 
and  brought  to  a  lustrous  state  of  smoothness  and  polish. 

I  have  been  endeavoring  to  obtain  corresponding 

Cases  Created  results  in  such  advanced  cases  as  have  come  under 
by  the  JlllthOf.  my  care,  and  more  especially  in  those  more  common- 
place cases  that  are  not  advanced,  and  so  do  not  at 
present,  at  least,  secure  such  marked  expressions  of  praise.  Still  there 
has  been  in  my  care  recently  a  lad  of  eleven  years  who  was  afijjicted  with 
acute  ulcerous  gingivitis,  that  painful  affliction  originally  described  by 
Dr.  Thomas  L.  Gilmer  in  the  Dental  Review,  Vol.  20,  1906.  The  descrip- 
tion is  also  to  be  found  in  the  work  of  Dr.  G.  V.  I.  Brown  ("Oral  Sur- 
gery") and  in  the  new  volume  by  Dr.  Black  "Special  Dental  Pathology." 
The  lad  had  been  scarcely  able  to  eat  for  a  week  because  of  pain ;  there 
was  a  slight  evening  rise  of  temperature;  the  gums  of  the  oral  teeth  and 
bicuspids  were  swollen  and  painful  to  touch  and  bled  freely.  The  treat- 
ment consisted  of  careful  washing  of  the  gums  and  tooth  surfaces  with 
tepid  salt  solution  from  a  bulb  syringe  and  the  local  application  of 
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trichlor-acetic  acid,  diluted.  He  was  supplied  with  a  bulb  syringe  for 
cleansing  the  teeth  over  the  next  day,  which  was  Sunday,  and  directed  to 
use  local  application  of  tincture  of  iodine  of  half  strength.  On  the  third 
day  the  results  observed  were  gratifying  indeed.  The  temperature  rise, 
which  had  been  daily,  had  ceased,  the  swelling  had  decreased  and  the 
pain  abated.  The  patches  in  front  of  the  tonsils,  which  had  also  been 
treated  with  trichlor-acetic  acid,  dilute,  had  decreased  and  no  new  areas 
of  infection  had  occurred  in  the  molar  region  as  would  have  been  the 
usual  course.  Indeed,  there  seemed  no  reason  why  the  parents  and  lad 
should  not  proceed  immediately  on  their  two-weeks'  homeward  journey, 
which  they  did.  The  promise  of  such  rapid  and  complete  recovery  came 
from  just  one  condition,  and  that  was  because  he  had  been  receiving  for 
six  years  frequent  prophylaxis  treatment  under  the  direction  of  Dr.  Robin 
Aclair,  of  Atlanta.  The  enamel  surfaces  were  smooth  and  lustrous  to 
the  state  of  slipperiness  and  it  was  possible  to  cleanse  them  in  a  liberal 
degree  with  a  stream  from  the  bulb  syringe.  Here  was  startling  confirma- 
tion of  the  need  of  seeing  that  Nature's  product,  the  enamel,  should 
receive  the  attention  due  it  through  artificial  means.  The  lad's  case,  was 
in  striking  contrast  to  two  cases  of  acute  ulcerous  gingivitis  in  young 
men  treated  by  me  a  number  of  years  ago.  In  both,  the  gums  were 
greatly  swollen  and  could  be  lifted  away  from  the  denuded  and  exposed 
root  surfaces.  There  was  a  gray  necrotic  condition  of  the  margins,  pain 
was  marked  and  the  course  in  the  milder  case  was  six  weeks. 

A  simple  case  demonstrating  the  need  of  enamel 
€a$*  TT.  treatment  has  been  recently  noted  in  a  young  man  in 

his  early  twenties.  His  teeth  were  of  a  dense  and 
pleasing  quality,  demanding  little  reparative  work.  He  neglected  to 
come  for  three  years  and  points  of  hemorrhage  were  noted  from  the 
septal  tissues  between  the  lower  second  bicuspids  and  first  molars.  In 
scaling  I  was  able  to  dislodge  and  bring  to  view  a  minute  scale  of  serumal 
calculus  from  the  mesial  surface  of  either  molar.  The  buccal  surface  of 
the  right  ^nolar  was  found  to  be  free  from  calculus,  but  the  gingival 
territory  was  rough  to  the  sealer  and  therefore  was  planed  and  polished. 
The  left  molar  had  a  smoother  buccal  surface  and  had  apparently  bene- 
fited by  the  more  vigorous  right-handed  brushing.  These  marginal  be- 
ginnings of  socket  tissue  disturbance  and  destruction  in  the  mouth  of  a 
young  man  with  teeth  above  the  average,  and  with  exemplary  habits  of 
living,  teach  one  a  significant  lesson.  We  can  only  hope  that  the  Forsyth 
and  Eastman  Infirmaries  and  wise  and  generous  commonwealths  every- 
where will  provide  preventive  treatment  for  the  thousands  instead  of,  as 
now,  we  provide  for  the  isolated  few  in  private  practices. 
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In  the  badly  denuded  root  surfaces  there  is  often 

treatment  for          need  for  remedies  for  sensitiveness  to  touch  and  to 
Sensitiveness  temperature    changes.      The    promptest    and    most 

at  COOtb  Heck.  agreeable  one  that  I  have  found  has  been  the  tannin 
and  alcohol  solution  of  slightly  syrupy  consistency, 
which  was  recommended  in  the  Dental  Cosmos  some  half-dozen  years 
ago.  The  next  is  the  potassium  carbonate  in  glycerin  of  Dr.  Flagg, 
twenty  grains  to  the  drachm ;  and  there  are  the  o>ld  tried  remedies  of  zinc 
chloride  or  silver  nitrate.  There  remains  to  be  considered  the  essential 
home  treatment  of  the  teeth.  I  could  wish  that  all  might  have  heard 
and  witnessed  the  exhaustive  clinic,  talk  and  demonstration  of  our  col- 
league, Dr.  Jules  J.  Sarrazin,  on  Tuesday,  on  this  subject,  which  could 
only  be  given  by  one  who  had  devoted  thought,  time  and  energy  to  the 
subject. 

It  is  my  own  custom  to  ask  patients  to  cultivate 

the  Bottle  Care         the  ''hand-glass   habit"   and  examine   the   teeth   fre- 
Of  the  teeth.  quently  after  brushing.    They  are  instructed  to  place 

some  of  Dr.  Jenkins'  tooth  paste  on  a  dry  brush, 
which  is  then  dipped  in  a  dry  powder  from  a  box  having  a  broad  cover. 
This  is  carried  to  the  mouth  without  the  addition  of  water.  The  lingual 
surfaces  of  the  upper  teeth  receive  the  first  dry  application  in  the  morning 
and  the  lingual  surfaces  of  the  lower  teeth  receive  the  first  dry  applica- 
tion in  the  evening;  upper,  morning;  lower,  night.  In  a  few  seconds  the 
mouth  will  be  supplied  with  a  copious  flow  of  saliva  and  all  of  the  sur- 
faces can  be  gone  over  seriatim.  We  have  here  an  alkaline  preparation 
which,  contrary  to  Prof.  Pickerill's  general  rule,  is  a  salivary  excitant 
instead  of  a  salivary  depressant.  I  will  make  a  demonstration  of  this 
quality  at  the  close.  The  patients  are  instructed  to  brush  the  gums  as 
much  or  more  than  the  teeth,  as  the  latter  will  be  covered  anyway.  The 
brush  is  turned  laterally  from  the  apical  territory  toward  the  crowns 
with  a  firm,  sweeping  turn  of  the  wrist,  and  an  effort  is  made  to  secure 
a  variety  of  movements.  The  patients  are  told  that  to  derive  any  benefit 
from  the  benzoic  acid  and  saccharin  of  the  Jenkins'  formula,  at  least  one 
minute  would  be  required  in  the  laboratory  and  that  several 
would  be  required  in  the  mouth.  That  seems  to  make  an  im- 
pression, and  a  suggestion  is  then  made  that  a  watch  or  clock  be  used  to 
control  the  time.  Tooth  pastes  have  always  seemed  to  me  to  have  but  a 
problematical  value  as  being  slippery  in  themselves,  and  mouth  washes 
I  have  grown  to  use  only  for  astringent  purposes,  and  that  seldom.  As 
time  passes,  the  mechanical  element  looms  higher  and  higher  as  the  one 
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to  be  trusted.  Certainly,  until  we  have  exhausted  its  possibilities,  our 
findings  cannot  be  clear  ones.  The  Jenkins  formula  I  have  taken  in  a 
measure  on  faith,  because  of  the  good  name  of  Dr.  Jenkins,  and  in  the 
hope  that  the  laboratory  tests  may  be  repeated,  in  part  at  least,  in  the 
mouth.  After  one  uses  a  tooth  paste  alone,  the  glycerine  or  the  soap 
content  gives  for  a  brief  period  a  sense  of  extreme  smoothness ;  but 
such  a  feeling  is  not  persistent.  A  dry  powder  brushing,  on  the  contrary, 
gives  a  quite  lasting  sense  of  smoothness.  The  combination  of  dry  brush, 
paste  nnd  dry  powder  has  proved  a  happy  one  in  my  hands.  To  make 
such  a  combination  convenient,  I  have  had  the  simple  powder  of  pre- 
cipitated chalk,  2*/2  parts  ;  carbonate  of  magnesia,  I  part,  and  orris  root,  }4 
part,  placed  in  square  boxes  with  full-width  covers.  The  tooth  brush  used 
is  one  fashioned  by  me  some  twenty-five  years  ago  from  a  large  brush. 
The  bristle  portion  measures  I  3/16  in.  by  7/16  in.,  and  it  is  an  excellent 
size  for  general  use.  I  frequently  direct,  in  addition,  a  Prophylactic 
brush  with  hard  bristles  and  flexible  handle.  Three  brushes  are  to  be 
ready  so  that  thorough  dryness  may  be  assured.  These  two  forms  will, 
with  rare  exceptions,  reach  the  various  surfaces.  From  time  to  time,  if 
food  deposits  are  noticed,  the  mouth-mirror  and  hand-glass  are  produced 
and  the  patient's  attention  is  directed  to  the  deposits.  The  patient  will  be 
assisted  in  gaining  the  mechanical  idea  of  cleansing  if  the  dentist's  mois- 
tened forefinger  is  carried  over  the  neglected  or  difficult  surfaces,  such  as 
the  lingual  of  the  lower  molars,  and  the  disto-buccal  of  the  upper  third 
molars.  For  the  cleansing  of  these  latter  teeth  the  patient  is  warned  to 
open  the  mouth  but  a  short  distance  to  avoid  the  forcing  away  action  of 
the  ramus  of  the  mandible.  Indeed,  a  large  service  may  be  rendered  if 
the  dentist  will  demonstrate  the  "dry  method"  in  his  own  mouth  in  the 
presence  of  the  patient.  The  oval  bulb  water  syringe  is  sometimes  pro- 
vided as  directed  by  Professor  Black.  The  Ideal  Bridge  Brush  seems 
excellent  in  some  cases,  and  I  shall  be  interested  to  test  the  promising 
merits  of  the  little  double-end  brush  designed  by  Dr.  Jules  Sarrazin,  of 
New  Orleans. 

Before  closing  I  desire  to  venture  an  expression 

Post-ftraduatc         °f  Deh'ef  in  the  value  of  team  and  class-work   in- 

Stllfly  Classes          struction  in  developing  a  vastly  greater  interest  in 

Advocated.  the  everyday  and  systematic  scaling  and  polishing  of 

the  teeth  by  undergraduates  and  practitioners.     This 

belief  has  been  fostered  by  having  been  a  member  of  a  class  of  instruction 

in  cavity  preparation  and  in  gold  foil  operations,  and  later  in  a  class  of 

instruction  in  the  planing  of  the  rough  tooth  surfaces  and  the  securing 
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of  a  high  state  of  lustre  by  tapes,  buffs,  and  so  forth.  In  these  and  other 
classes  concentrating  on  definite  subjects  great  enthusiasm  for  accurate 
and  successful  effort  is  developed,  and  permanent  study  clubs  are  often 
established.  If  certain  hours  in  each  week  of  the  dental  curriculum  could 
be  set  apart  to  be  devoted  exclusively  to  oral  prophylaxis  under  an 
expert  teacher,  that  which  has  so  long  constituted  the  opprobrium  den- 
tarimn  might  be  minimized.  It  goes  without  saying  that  an  advance  in 
skill  on  the  part  of  individual  practitioners  may  well  accompany  public 
efforts  for  oral  hygiene  and  prophylaxis. 
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fiygicne  of  ibe  Bucco-Dental  Cavity  as  an  Importaut  Auxiliary  Tor 
tbe  Propbylaxis  of  Tncipieut  Bucco  Pulmonary  tuberculosis. 


By  ERNESTO  A.  DAM,  D.D.S.,  Lima,  Peru. 


Considering  that  the  bucco-dental  cavity  is  the  principal  channel  for 
the  introduction  of  food  as  well  as  other  elements  for  the  nutrition  and 
healthy  maintenance  of  life  in  our  complex  organism;  considering  that 
on  account  of  its  special  situation  and  connections  it  fulfils  a  special 
office  in  the  respiratory  functions  of  the  lungs;  and  considering  the  ex- 
cessively polimicrobicidal  condition  of  the  mouth,  we  can  easily  under- 
stand the  favorable  conditions  which  it  affords  for  the  reception,  propa- 
gation and  development  of  the  Koch  bacillus,  whether  it  comes  from 
outside,  introduced  by  the  different  infecting  external  agents  or  whether 
it  is  incubated  inside  by  the  internal  diastasic  agents,  either  congenital 
or  acquired  after  birth.  The  above  considerations  will  also  enable  us  to 
appreciate  the  very  great  importance  of  constant,  methodical  and  abso- 
lute hygiene,  and  the  great  prophylactic  advantages  to  be  derived  by  a 
careful  attention  to  the  same  in  order  to  prevent  the  invasion  and  ger- 
mination of  this  terrible  scourge  of  humanity  and  enemy  of  mankind. 

If  we  consider  the  enormous  number  of  septic  mouths  to  be  found 
throughout  the  world,  the  greater  part  of  which  have  more  or  less  dental 
caries  in  different  degrees  of  infection,  and  which  therefore  must  greatly 
increase  the  normal  polymicrobism  of  the  buccal  cavity,  through  which 
the  food  is  constantly  passed  to  the  digestive  canal  in,  order  that  it  may 
be  assimilated  and  thus  contribute  to  the  nutrition  and  maintenance  of 
our  tissues,  blood  and  system  in  general ;  that  in  such  condition  the  food 
is  received  by  the  juices  and  digestive  organs  of  the  stomach,  all  of  which 
are  found  in  such  bad  septic  conditions ;  that  as  a  general  thing  the  food 
cannot  in  any  way  be  guaranteed  as  free  from  all  risk  of  infection  or 
exempt  from  such  risk,  such  as  raw  or  insufficiently  cooked  meat,  and 
which,  as  has  been  demonstrated,  often  contains  tuberculous  germs 
(Testut),  cold  milk  that  has  not  previously  been  boiled,  and  more  or 
less  adulterated,  raw  eggs,  etc. ;  that  our  lips  and  mouths  form  excellent 
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soil  for  the  seizure  and  culture  of  the  Koch  bacillus ;  that  our  hands  are 
not  always  sufficiently  free  from  the  presence  of  micro-organisms,  either 
developed  or  undeveloped,  and  that  at  any  moment  may  result  in  an  un- 
expected attack  by  the  Koch  bacillus;  that  these  dangers  are  more  spe- 
cially found  in  the  dust  that  is  collected  by  our  clothing  or  even  that  of 
other  persons  which  we  may  have  touched,  as  well  as  from  other 
articles  which  we .  may  have  touched,  or  those  contained  in  the  dust 
of  our  parks,  roads,  streets,  and  houses,  in  which  is  contained  the  dust 
of  the  dried  sputa  of  tuberculosis  patients;  I  repeat  that  if  we  bear  in 
mind  these  constant  dangers,  we  cannot  but  recognize  the  important 
necessity  of  buccal  hygiene. 

When  the  food  and  other  elements  of  nutrition  and  life  are  passed 
through  the  buccal  cavity  under  such  conditions — and  with  still  greater 
reason  if  there  is  any  considerable  debilitation  of  the  normal  organic 
resistance  which  would  present  a  formidable  obstacle  against  the  en- 
trance of  the  infecting  agent  into  our  system — as  I  before  said,  they  may 
add  germs  of  still  greater  virulence  which  would  contribute  their  assist- 
ance in  the  attack  and  progressive  evolution  of  the  Koch  bacillus,  that 
is  received  first  in  the  stomach  and  afterwards  in  the  lungs,  whence  it  is 
transported  through  the  blood  vessels  over  the  entire  system.  In  this 
condition  of  incipient  vitality  the  germs  find  themselves  in  a  highly 
favorable  medium  for  their  germination,  reproduction  and  multiple  de- 
velopment, all  assisted  by  the  air  which  is  constantly  received  in  the  lungs 
and  which  is  the  first  requisite  for  their  nutrition  and  progressive  main- 
tenance. 

Now,  if  we  bear  in  mind  that  certain  affections  or  diastasic  condi- 
tions facilitate  the  attack,  development  and  progress  of  tuberculous 
germs,  and  which  consist  of  nervous  and  chronic  affections,  enlargement 
of  the  stomach,  diabetis,  rheumatism,  anaemia,  alcoholism,  syphilis,  etc., 
we  can  still  further  appreciate  the  great  importance  of  giving  proper 
attention  to  the  healthy  preservation  of  our  internal  economy  by  careful 
attention  to  the  cleanliness  of  the  bucco-dental  cavity  in  general,  as  a 
wise  means  for  counteracting  the  formidable  scourge  which  is  offered 
by  tuberculosis,  which,  as  is  well  known,  can  only  be  kept  off  by  daily 
and  strict  prophylactic  hygiene  that  is  never  neglected  and  that  will 
deprive  the  Koch  bacillus  of  a  favorable  soil  for  its  reception  and  de- 
velopment. 
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Che  importance  of  mouth  fiygicne  During  Infancy  and  early 

Cbildbood. 

By  HORACE  L.  HOWE,  D.D.S.,  D.M.D.,  Boston,  Mass. 
Instructor  in  Orthodontia,  Harvard  University  Dental  School. 


The  best  safeguard  against  diseases  of  all  kmds  is  the  high  standard 
of  health. 

How  to  get  and  maintain  a  high  standard  of  health  is  the  concern  of 
the  whole  nation. 

It  is  the  object  of  this  paper  to  point  out  a  few  of  the  factors  con- 
cerned in  bad  mouth  conditions  and  to  offer  a  few  suggestions  for 
the  remedying  of  the  lamentable  conditions  found  among  our  school 
children. 

A  broken-down  set  of  teeth  in  childhood  is  a  serious  menace  to  the 
child  and  a  great  handicap  in  the  future  career  of  the  individual. 

It  is  fast  being  shown  that  the  greatest  carriers  of  diseases  are  the 
human  beings  themselves  and  the  mouth  is  the  great  harboring  place  for 
germs  of  all  kinds. 

In   several   institutions   in   Boston  the   infectious   diseases  of   child- 
hood  have  been   practically   eliminated   by   giving   dental   care   and   en- 
forcing mouth  hygiene  daily  after  the  teeth  were  put  into  good  condition. 
In  Strassburg,  Germany,  through  the  efforts  of  Dr.  Jessen,  a  public 
school  clinic  has  been  in  operation  for  ten  years. 

To  show  the  good  results  of  this  clinic,  2,000  school  children,  about 
sight  years  of  age,  were  examined  and  compared  with  2,000  children  of 
the  same  age  from  a  district  in  Berlin  far  from  a  clinic  so  that  the 
children  had  no  free  dental  care. 

In  Strassburg,  54.3  per  cent,  of  these  children  had  healthy  first  per- 
manent molars,  compared  with  7.5  per  cent,  from  Berlin. 

The   larger   percentage   of   healthy    first    permanent   molars    in    the 
children  of  Strassburg  is  a  great  step  in  advance  in  safeguarding  the 
health  of  the  children  and  a  monument  to  the  work  of  Dr.  Jessen. 
In  the  City  of  Boston  there  are  128,000  school  children. 
"Twelve  thousand,  or  more  than  one-tenth  of  the  total  number,  will 
die  of  tuberculosis  alone  unless  the  death  rate  is  reduced.    A  large  num- 
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her  will  die  before  reaching  the  age  of  twenty-five,  before  they  become 
producers. 

"A  conservative  estimate  places  the  cost  at  $3:000,000  for  elementary 
education*  alone  for  those  children  that  will  give  no  return  to  the  com- 
munity." If  dental  care  could  he  instituted  in  the  earlier  grades  at  school, 
it  is  safe  to  say  that  much  of  this  loss  could  he  saved,  as  it  costs  from 
$50.00  to  $75.00  a  year  to  maintain  a  child  in  school. 

Every  city  and  town  should  install  in  every  school  building  means 
for  instruction  and  care  of  the  teeth.  The  object  of  education  is  the 
training  for  efficient  citizenship. 

What  better  could  be  taught  the  child  than  to  know  how  to  safe- 
guard his  health  ? 

It  would  be  economy  for  the  Commonwealth  to  conserve  the  health 
of  its  child  units  in  every  possible  way,  as  the  nation  is  strong  only  as 
the  individual  units  are  strong  and  healthy. 

A   factor  concerned  in  the  cause  of  bad  mouth 
tf.'CCtS  Of  conditions  that  should  not  be  underestimated  is  the 

Catina  Candy.          food  and  habits  of  eating. 

When  one  considers  that  there  is  in  Boston  one 

candy  factory  that  sells  one  hundred  tons  of  candy  on  an  average  each 
day  of  the  year,  we  can  understand  how  great  the  candy  habit  is  becoming. 

Two  hundred  thousand  pounds  of  candy  a  day  from  one  factory, 
and  there  are  many  factories  in  I'oston  alone ! 

This  candy  habit  is  an  important  cause  undermining  the  health  of 
the  American  child  to-day.  In  our  cities  there  is  a  shop  for  dispensing 
cheap  candy  opposite  almost  every  schoolhouse.  If  the  candy  traffic 
could  be  regulated  as  is  the  liquor  traffic,  it  would  be  a  source  of  good. 
In  Boston  no  saloon  can  be  operated  within  a  certain  number  of  yards 
of  a  schoolhouse.  The  same  law  nr'ght  be  applied  for  the  selling  of 
candy,  as  candy  is  as  great  an  evil  to  the  child  as  is  liquor  to  the  adult. 

Included  in  bad  mouth  conditions  are  the  nar- 
£leansina  now,   undeveloped    jaws    with   the   narrow,   blocked, 

and  U$C  Of  undeveloped   nose. 

Ha$al  Passages.  To   teach   the   public   that    these   conditions   are 

unnecessary  and  the   result  of   ignorance   should   be 
included  in  the  campaign  of  prevention. 

The  nose  should  be  used  from  infancy  for  breathing;  should  be 
kept  clear  of  mucus  and  secretions;  should  be  cleansed  daily  with  a 
pledget  of  cotton  saturated  with  oil. 

*From  the  address  of  Edward  McSweeney.  Trustee  of  the  Boston  Consumptive 
Hospital,  at  the  dedication   of  the     Forsyth  Infirmary  fur  Children. 
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If  this  is  done  the  nose  will  be  used  and  the  stream  of  air  going 
back  and  forth  will  perform  the  function  of  ventilating  and  clearing  the 
whole  internal  head,  including  the  ears. 

Also  the  importance  of  breast  feeding  should  be  taught  the  public. 
The  normal  means  of  feeding  is  a  source  of  stimulation  for  development 
which  can  be  had  in  no  other  way. 

The  importance  of  so  directing  the  career  of  the  child  from  infancy 
to  avoid  bad  jnouth  conditions  is  the  greatest  hope  of  the  future.  To 
avoid  trouble  is  better  than  trying  to  remedy  defects. 

Existing  conditions  must  be  met  and  treated,  but  prevention  is  the 
true  keynote  of  success. 
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Che  United  States  Indian  Service  field  Dental  Corps. 
J\  new  field  of  Activity  in  Which  Physician,  Dentist  and  teacher  Collaborate. 

(JI  Preliminary  Report  Showing  What  the  Tederal  Authorities  Are  Doing  to  Develop  a 
thorough  Oral  fiygiene  Campaign  Among  the  American  Indians.) 


By.  FDD.  E.  RODRIGUEZ,  D.D.S. 
Field   Dentist  and   Oral  Hygiene  Lecturer,   United   States   Indian   Service. 


The  recent  researches  into  the  etiology  of  various  human  ailments, 
which  to  a  great  extent  still  defy  scientific  determination,  point  toward 
the  human  mouth  as  an  eminently  important  focus  of  infection  or  as  a 
nidus,  which  under  certain  conditions  harbors  a  thriving  flora  of  micro- 
organic  life,  always  on  the  "qui  vive"  to  deal  a  death  blow  at  any  of  the 
vital  processes  when  conditions  of  bodily  resistance  give  way  to  out- 
numbering disease-producing  germs.  The  best  medical  thought  of  the  day 
and  the  remarkable  researches  by  the  leaders  of  the  dental  profession 
voice  unanimously  the  sentiment  for  greater,  more  efficacious  co-operation 
between  the  two  agencies  in  charge  of  promoting  the  health  of  the 
nation,  namely,  the  physician  and  the  dentist. 

Such  is  the  idea  that  fortunately  permeates  through  all  the  progres- 
sive institutions  of  the  land  and  the  steps  already  taken  by  State  and 
municipal  bodies  to  bring  about  a  betterment  of  oral  conditions,  espe- 
cially among  school  children,  not  to  mention  the  introduction  as  part  of 
the  staff  of  hospitals  and  sanatoria,  of  dental  hygienists,  brings  us  to  a 
happy  realization  that  modern  dentistry  is  a  powerful  ally,  a  new  force 
in  the  realm  of  prevention  to  be  reckoned  with  by  the  time-honored 
medical  profession  in  the  combatting  of  disease. 

Of  the  Federal  institutions  to  recognize  at  an  early  date  the  benefits 
to  be  derived  from  this  new  field  of  health  activity,  following  the  foot- 
steps of  the  Army  and  Navy  branches,  the  United  States  Office  of  Indian 
Affairs  deserves  the  congratulations  from  the  interested  elements  of  both 
healing  professions  for  having  introduced  this  new  phase  of  prevention 
measures  into  their  plan  of  health  work.  It  may  not  be  amiss  to  say 
that  this  bureau  of  the  National  Government  is  vested  by  Congress  with 
the  power  of  managing  the  affairs,  as  well  as  promoting  the  education 


and  health  of  the  300,000  Indians  which  form  the  present  population, 
scattered  over  an  immense  area  of  the  national  domain.  This  requires  the 
animal  expenditure  of  a  large  appropriation  having  for  its  ultimate  end 
the  preparation  of  the  remnants  of  this  once  strong  and  vigorous  race 
for  the  privileges  of  citizenship.  But  the  prevention  of  disease  and  the 
maintenance  of  health  is  naturally  one  of  the  foremost  policies  of  the 
Federal  authorities,  for  civilization  carries  with  it  certain  responsibilities 
and  the  conditions  to  be  met  require  knowledge  and  intelligent  compliance 
with  certain  well  established  laws  of  health.  The  Health  Department  of 
the  United  States  Indian  Service  is  therefore  an  extensive  organization 
employing  a  large  number  of  physicians,  specialists  along  certain  medical 
and  surgical  lines,  trained  nurses  and  field  visiting  matrons.  To  this 
corps  a  number  of  dentists  has  been  added,  thus  forming  a  complete 
equipment  of  field  health  workers  whose  need  of  co-operation  was  quickly 
realized.  The  dentist  and  the  physician  are  most  happily  brought  to- 
gether, working  side  by  side,  each  in  his  own  sphere,  but  both  mutually 
co-operating  toward  the  same  end.  I  do  not  know  of  any  other  field 
of  health  work  where  results  are  so  decisive  or  more  quickly  attained 
through  sane  and  scientific  consideration  of  the  long  neglected  oral  cavity 
in  its  relation  to  systemic  disease. 

Outline  of  measures  Introduced. 

The  oral  hygiene  measures  introduced  in  the  U.  S.  Indian  Service  may 
be  briefly  summarized  as  follows: 

1.  Appointment  of  traveling  field   dentists   who  will  visit  and  in- 
stitute oral  hygiene  measures  in  all  schools  for  Indian  education. 

2.  Dental  prophylactic  treatment  compulsory  to  all  pupils  enrolled 
in  Indian  schools. 

3.  Dental  restorative  treatment  by  field  dentists  to  all  pupils  in  need 
of  such  free  of  charge,  by  following  the  same  procedures  as  practiced 
in  the  leading  dental  infirmaries  of  the  country. 

4.  The  "Dental  Record"  of  each  pupil  to  be  filed   with  his  other 
health  records  and  retained  at  the  school  for  future  reference  as  part  of 
the  official  files. 

5.  Regular  illustrated  lectures  on  oral  hygiene  to  be  given  by  field 
dentists  to  school  children  and  adults  as  part  of  their  regular  duties  in  all 
assignments. 

6.  Special  lectures  by  field  dentists  to  teachers,  physicians,  nurses 
and  field  visiting  matrons  on  the  subject  of  Preventive  Dentistry. 

7.  Tooth  brush  drills  introduced  as  part  of  the  regular  duties  of 
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teachers,  and  clinics  given  by  dentists  in  order  to  improve  the  technique 
in  the  proper  cleaning  of  the  mouth  and  teeth. 

8.  Introduction  as  part  of  the  regular  curriculum   of  a  course  in 
oral  hygiene  and  text-books  on  physiology  and  hvgiene  to  be   selected 
according  to  extent  and  suitability  of  chapters  devoted  to  the  anatomy, 
physiology  and  hygiene  of  the  teeth. 

9.  Every  government  school  to  be  equipped  with  sterilizable  tooth 
brush  racks  or  cases  where  brushes  may  be  kept  clean  and  easy  of  access 
and,  identification  by  owners. 

10.  Necessary  amount  of   tooth   powder  and   tooth   brushes   to   be 
made  object  of  special   requisition  in  annual  estimates — the  usual  wear 
and  tear  to  be  carefully  considered  in  order  to  avoid  possible  shortage. 

The  conditions  reported  by  dentists  has  led  the  medical  authorities 
to  submit  various  recommendations  in  regard  to  personnel  required  and 
several  other  steps.  The  following  recommendations  are  now  under 
advisement  by  the  Indian  Office  officials: 

(a)  Increase  of  dental  force  to  at  least  twenty-five  dentists. 

(b)  Appointment  of  regular  dental  trained  nurses  to  assist  dentists 
in  preliminary  examinations,  prophylactic  treatments,  recording  of  work, 
appointments,  etc. 

(c)  Selection  of  one  of  the  Government  warehouses  as  a  dental 
depot  wherein  materials  constantly  required  be  kept  on  hand  to  insure 
prompt  delivery  on  short  notice  as  required  by  the  men  in  the  field. 

Considering  the  broad-mindedness  displayed  by  the  Washington  au- 
thorities in  all  these  measures  that  tend  to  the  betterment  of  Indian  child 
life,  these  recommendations  will  be  met  in  the  near  future.  The  dental 
service  of  this  branch  of  the  Government  is  as  yet  in  its  infancy,  and 
what  has  been  accomplished,  with  the  funds  available  by  the  Commis- 
sioner of  Indian  Affairs,  is  deserving  of  the  highest  credit. 

Before   proceeding  any   further   I    will,   for  the 

field  sake  of  information  to  any  dental  surgeon  desiring 

Dentists.  the  experience   in   the   future,   state   that  dentists  or 

field  dentists,  as  we  are  officially  designated  in  this 

service,  are  appointed  after  showing  their  competent  in  ,-in  examination 
conducted  by  and  under  the  rtdes  of  the  U.  S.  Civil  Service.  They  are 
first  appointed  for  a  probationary  period  of  six  months,  at  the  end  of 
which,  if  services  are  satisfactory,  they  receive  appointment  as  permanent 
employees.  The  entrance  salary  is  $1,500  a  year,  besides  actual  expenses 
of  subsistence,  heat,  light  and  quarters  when  stationed  at  any  place. 
When  traveling  under  orders  we  are  allowed  actual  necessary  traveling 
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expenses,  including  sleeping  carfare  and  incidentals,  and  besides,  sub- 
sistence not  to  exceed  $3  a  day.  The  position  is  equivalent  to  a  substan- 
tial private  practice,  and  for  anyone  desirous  of  constant  travel  and  not 
much  attached  to  home  comforts  it  is  an  ideal  position.  Annual  leave  to 
the  extent  of  thirty  days,  not  including  Sundays  and  Saturdays  half-day, 
is  permitted  during  the  summer  period.  The  work  is  devoted  strictly 
among  school  children  while  the  schools  are  in  session,  the  balance  to 
observation  and  treatment  of  adult  reservation  Indians.  Dentists  are 
issued  a  complete  field  dental  outfit,  including  materials  for  a  quarter  of 
a  year's  work,  and  materials  are  furnished  as  required  on  request  to  the 
central  office  in  Washington.  We  are  free  to  choose  our  materials  from 
the  catalogues  of  the  leading  manufacturers  of  the  country.  In  this  the 
Washington  office  has  been  liberal,  and  any  justifiable  request  is  promptly 
met  if  available  funds  permit. 

Pyorrbea  JHoeolarU  and  tuberculosis  the  two  Greatest  Scourges  flif tctina  the  Ultallty 

Of  the  flmerlcai  Indian. 

In  accordance  with  Government  reports,  tuberculosis  is  reported  to 
be  the  great  enemy  of  the  Indian,  and  to  this  end  the  Federal  authorities 
are  carrying  on  a  most  efficient  and  intense  campaign  against  the  most 
dreaded  affliction  that  has  considerably  thinned  the  ranks  of  the  pic- 
turesque race  aboriginal  of  this  land.  The  most  approved  methods  of 
modern  therapy,  coupled  with  the  slogan  of  "prevention  through  educa- 
tion of  better  living  conditions,"  .are  being  used.  But  a  new  problem, 
hitherto  unthought  of,  and  the  control  of  which  will  perhaps  decide  if 
the  fight  will  be  effectively  won,  is  the  almost  universal  prevalence  of 
pyorrhea,  especially  among  the  adult  Indians.  The  "disease  of  mystery" 
at  present  so  much  in  the  public  mind,  due  to  the  remarkable  experiments 
and  claims  of  several  researchers,  is  present  in  its  most  virulent  and  de- 
structive forms  in  not  less  than  80  per  cent,  of  the  Indians  occupying 
the  southwestern  portion  of  the  country  (territory  recently  covered  by  the 
writer),  and  reports  from  other  dentists  in  different  sections  are  to 
the  same  effect.  In  my  judgment,  and  after  tabulated  facts  in  co- 
operation with  Government  physicians  in  regard  to  systemic  lesions 
having  a  probable  origin  from  these  extremely  septic  mouth  conditions, 
pyorrhea  occupies  to-day,  along  with  tuberculosis,  the  place  of  honor  in 
being  one  of  the  greatest  scourges  affecting  the  vitality  of  the  American 
Indian. 

The  dental  profession  has  reached  a  stage,  in  so  far  as  this  disease 
is  concerned,  in  which  a  new  theory  as  to  its  etiology,  treatment  etc.,  is 
advocated  or  advanced  with  almost  every-day  frequency.  It  is  not  my 
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intention  to  advance  any  views  as  to  the  most  favorably  reported  method 
of  treatment  in  our  territory,  as  being  outside  the  scope  of  a  paper  of  this 
character;  yet  my  attention  has  been  called  to  the  fact  of  how  little  our 
dental  writers  dwell  on  the  infective  and  possibly  contagious  nature  of 
this  disease.  If  my  experience  in  observing  closely  nearly  3,000  Indians 
affected  (an  opportunity  that  very  seldom  falls  to  the  lot  of  the  average 
practitioner)  can  still  be  carried  to  a  further  point  as  we  desire,  we  ex- 
pect to  submit  to  the  profession — backed  up  by  sufficient  and  conclusive 
data — observations  to  the  effecf  that : 

1.  Pyorrhea  is  transmitted  from  person  to  per- 
Pyorrhea              son  along  the  same  principles  that  govern  the  familiar 

transmissible.          infectious,  local  and  general  diseases. 

2.  That  proper  preventive   measures   at   home 

will  avoid  the  unusual  prevalence  of  gingival  infection,  which  is  nothing 
else  but  incipient  pyorrhea,  among  school  children,  which,  in  our  territory 
we  have  observed  to  originate  at  their  homes  in   100  per  cent,  of  the 
cases.     The  above  are  facts  deserving  the  attention  of  our  researchers 
and  dental  hygienists,  and  in  my  mind  it  is  time  the  public  should  be 
instructed  to  take  precautionary  measures  to  avoid  contagion  either  by 
direct  or  indirect  contact  with  pyorrhetic  persons. 

That  pyorrhea  is  a  disease  of  filth,  as  claimed  by  many,  is  undoubt- 
edly true  since  among  many  persons  no  other  causative  factor  can  be 
found  and  give  the  condition  of  reduced  resistance  of  tissues  occasioned 
by  septic  accumulations.  But  that  pyorrhea  is  also  and  with  the  same 
clinical  picture  of  virulence  and  destruction  found  among  persons  exer- 
cising the  most  rigorous  rules  of  oral  hygiene,  as  the  average  observant 
dentist  knows,  leaves  no  doubt  in  our  minds  that  the  theory  of  spon- 
taneous occurrences  by  vicariousness,  as  having  origin  in  some  remote 
systemic  disturbance,  is  far  from  universal  acceptation.  That  perfect 
mouth  cleanliness  is  not  a  safeguard  against  the  enroachment  of  pyorrhea 
is  as  true  as  the  fact  that  strict  general  body  hygiene  is  not  an  immunizing 
barrier  against  any  acute  infection  when  duly  exposed  to  its  influence 
directly  or  indirectly.  In  this  connection  I  wish  to  quote  the  following 
lines  from  that  most  illuminating  series  of  researches  conducted  by  Dr. 
Hartzell,  of  the  Research  Committee  of  the  N.  D.  A.  After  pointing 
out  in  a  remarkable  manner  the  possibility  of  direct  infection  through  the 
gingival  cul-de-sac,  he  says :  "Has  systematic  oral  prophylaxis  taught 
us  anything  upon  which  we  may  depend  regarding  this  matter?"  And 
continues :  "Certainly  there  must  be  a  rational  explanation  for  the  fact 
that  inflammation  of  the  gingival  margin  invariably  precedes  deeper  in- 
fection of  the  tissues  in  the  neighborhood  of  the  human  teeth." 
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After  extensive  observations  among  the  Indians,  including  both 
adult  and  children,  it  has  been  conclusively  noted  that  pyorrhea  is  more 
common  among  children  whose  parents  are  afflicted  in  any  degree  tharr 
among  those  whose  other  family  members  are  not  affected.  It  also  has  been 
observed  that  children  given  a  clean  bill  of  mouth  health  while  at  school 
where  strict  oral  hygiene  is  enforced  were  found  to  present  varying 
degrees  of  gingival  infection  on  their  return  to  school  after  having  spent 
vacation  at  their  homes,  where  bad  mouth  conditions  prevailed. 

The  interest  displayed  by  the  Federal  authorities  in  the  control  of 
this  disease,  and  in  general  for  a  thorough  mouth  hygiene  campaign,  is 
better  illustrated  by  the  following  communication  sent  to  one  of  the 
Superintendents  of  the  Service  suggesting  plans  for  relief : 


To  Superintendent  Pima  Reservation,  Arizona. 
Dear  Sir: 

On  account  of  the  extreme  prevalence  of  pyorrhea  among  the  Pima 
Indians,  and  the  serious  effect  it  has  upon  the  health  and  vitality  of  the 
tribe  I  wish  to  recommend  that  a  systematic  and  continuous  efforr  be 
made  to  prevent  its  further  spread  and  to  place  under  treatment  as  many 
of  those  who  are  suffering  from  the  disease  as  possible. 

The  practical  preventive  measures  may  be  briefly  summarized  a? 
follows: 

1.  Educational  campaign  on  oral  hygiene. 

Talks  by  teachers  and  physicians  in  all  schools. 
Posters  or  notices  sent  to  Indians  and  employees. 

2.  Daily  tooth  brush  drills  in  all  schools. 

3.  Frequent  inspection  of  oral  hygiene  conditions. 

The  treatment  which  can  be  administered  by  the  physician  in 
the  absence  of  a  dentist  consists  of  local  applications  to  the  gums, 
systemic  treatment  when  necessary,  and  local  instrumentation  with 
the  use  of  dental  scaling  instruments.  I  have  requested  Dr.  F.  E.  Rod- 
riguez to  submit  a  list  of  sealers  that  may  be  used  by  the  physicians  and 
to  leave  definite  instructions  in  regard  to  their  use  and  subsequent  treat- 
ment. If  regular  appointments  can  be  arranged  for  at  the  different  vil- 
lages for  the  treatment  of  cases  by  the  physician  and  field  matron,  much 
good  can  be  accomplished.  The  field  matron  should  be  instructed  to 
assist  in  this  work,  and  should  do  her  utmost  to  encourage  the  use  of  the 
tooth  brush  in  the  homes  and  to  influence  the  Indians  to  take  treatment. 

r\  he  following  notice  is  suggested  as  appropriate  for  distribution  over 
the  Reservation : 
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Pyorrhea  s ! ! 

Pyorrhea  is  a  very  serious  disease  of  the  teeth  and  gums.  It  is  due 
to  small  pieces  of  spoiled  food  and  hard  matter  which  collects  on  tin 
teeth  and  up  under  the  gums  if  they  are  not  kept  clean.  This  matter 
causes  the  gums  to  swell  and  become  painful  and  tender,  and  finally 
causes  them  to  shrink  away  from  the  teeth.  The  pus  constantly  runs 
into  the  mouth  and  is  swallowed  all  the  time.  The  teeth  become  loose 
and  may  fall  out. 

Pus  is  a  poison,  and  when  it  is  swallowed  or  taken  into  the  body  it 
weakens  it  and  leads  to  stomach  trouble,  rheumatism,  heart  trouble,  anJ 
sometimes  tuberculosis. 

The  proper  chewing  of  the  food  is  also  prevented  because  of  tender- 
ness and  pain  in  the  gums. 

treatment  1 1 i 

If  treatment  is  taken  early  the  disease  may  be  cured,  but  if  neglected 
it  becomes  worse  and  the  teeth  may  be  lost.  The  hard  matter  unJ.er  the 
gums  must  be  removed  from  the  teeth  by  the  doctor  or  dentist  before  the 
disease  will  be  better,  and  then  the  teeth  must  be  brushed  every  day. 

If  you  have  sore  gums,  bad  breath,  loose  tee'.h,  or  pus  around  the 
teeth,  go  to  the  doctor  or  dentist  and  have  the  teeth  treated. 

Prevention!!! 

Brush  the  teeth  night  and  morning  every  day,  and  have  everyone  in 
the  family  do  so.  This  will  keep  the  teeth  in  good  condition,  will  prevent 
pyorrhea  and  decay,  and  will  keep  the  body  healthy  and  strong. 

All  field  workers  should  be  interested  in  this  matter  and  should  be 
instructed  to  co-operate  in  every  possible  way. 

JOSEPH  A.  MURPHY,  Medical  Supervisor. 


The  above  is  presented  to  show  the  method  of  bringing  the  matter 
in  an  understandable  way  to  both  school  authorities  and  Indians.  This  cam- 
paign has  brought  prompt  response  from  school  officials  as  well  as  from 
the  Indians  in  general.  Local  medicinal  and  instrument. d  treatment  along 
the  lines  advocated  by  Harwell  and  Tulbot  has  been  the  most  favored 
method  in  our  territory,  although  the  advent  of  emetln  hydrochloride  as 
a  possible  specific  has  considerably  diverted  our  attention  toward  this 
new  line  of  treatment.  The  Commissioner  of  Indian  Affairs  has  given 
instructions  to  the  end  that  the  drug  be  tested  in  order  to  determine 
the  claimed  efficacy  in  the  treatment  of  pyorrhea,  and  ample  quantities 
have  been  sent  to  the  field  workers  for  their  use  and  observation.  The 
communication  that  follows  shows  the  interest  manifested  in  this  matter: 
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Office  of  Indian  Affairs,  Washington. 
To  All  Superintendents: 

Articles  have  been  published  from  time  to  time  in  the  Journal  of  the 
American  Medical  Association  and  elsewhere  relative  to  the  specific  cause 
of  pyorrhea  (commonly  known  as  Rigg's  disease),  which  many  now 
believe  to  be  the  endamceba.  If  this  is  true,  it  would  appear  that  in  the 
preparations  of  ipecac  there  may  be  an  easy  and  simple  method  of  ridding 
the  mouths  of  Indian  pupils  of  this  disease. 

Physicians  are  instructed  to  observe  the  prevalence  of  this  disease  in 
their  jurisdictions,  keeping  a  record  of  its  presence  or  its  absence  among 
all  adults  and  pupils  under  their  care  for  the  next  six  months,  submitting 
a  report  of  their  findings  to  this  office  at  the  close  of  this  period.  When- 
ever possible,  these  studies  should  be  supplemented  by  microscopical  ex- 
aminations. In  this  connection  physicians  should  institute  all  possible 
prophylactic  and  therapeutic  measures  in  accordance  with  the  recent 
advancement  in  the  treatment  of  this  disease.  Requests  for  the  pur- 
chase of  the  ipecac  preparations  used  in  the  treatment  of  pyorrhea  will 
be  honored  as  far  as  available  funds  will  permit.  Superintendents  should 
furnish  physicians  with  a  copy  of  this  circular. 

CATO  SELLS,  Commissioner. 


It  would  be  too  early  to  advance  at  present  any  views  as  to  the 
efficacy  of  emetin,  although  the  instructions  given  out  by  the  Commis- 
sioner are  being  carefully  observed  and  experiments  and  observations 
are  being  recorded.  It  is  expected  that  when  the  statements  from  the 
investigations  be  received,  the  results  tabulated  and  the  complete  final  re- 
port made,  it  will  be  the  most  extensive  and  exhaustive  report  of  experi- 
ments ever  attempted  in  pyorrhea  work,  covering  territory  in  almost  every 
State  west  of  the  Mississippi  River.  The  method  adopted  in  the  terri- 
tory assigned  to  the  writer  may  be  summarized  in  the  following  steps : 

(a)  Local  injections  into  gum  tissues  along  lines  recommended  by 
Barret  and  Smith. 

(b)  Hypodermatic  or  intra-muscular  injections  along  lines  advo- 
cated by  Bass  and  Johns. 

(c)  Combination  of  above  with  local  instrumental  and  medicinal 
treatment  along  lines  advocated  by  Hartzell  and  Talbot. 

Prevalence  Of  Dental  Carle*  flmoifl  Indian  School  ehildrei. 

The  present  enrollment  of  pupils  in  the  Government  schools  for 
Indian  education,  boarding,  day  and  missionary,  is  of  about  30,000  chil- 
dren, ranging  in  age  from  6  to  20  years.  Each  boarding  school  is  as- 
signed one  resident  physician,  and  the  other  smaller  schools  are  looked  after 
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by  sub-agency  physicians  located  within  reasonable  distances  from  the 
schools  and  at  points  centrally  located  within  the  reservation.  Consider- 
ing the  large  enrollment,  the  number  of  physicians  required  and  actuall\ 
employed,  the  territory  to  be  covered,  and,  furthermore,  the  conditions 
found,  the  seven  dentists  at  present  authorized  by  Congress  form  a  very 
inadequate  force  with  which  to  fully  contend  with  the  conditions  found. 
However,  with  the  plans  formulated  by  the  office,  dentists  are  assigned 
to  worst  districts  primarily  and  the  services  of  physicians,  nurses  and 
matrons  enlisted  in  co-operating  in  the  work. 

I  have  not  been  able  to  secure  at  this  early  date  a  complete  record 
of  the  dental  conditions  all  through  the  service,  although  informal  advices 
from  some  of  the  dentists  point  toward  an  unusual  prevalence  of  dental 
caries  among  school  children  and  accompanying  local  and  general  dis- 
turbances due  to  infection"  and  malnutrition.  In  the  territory  recently 
covered  by  myself  (Southwest)  a  careful  compilation  of  data  obtained 
after  examination  of  2,430  children,  is  as  follows: 

Age  Caries  Associated  Infections 

6        92%  80% 

6-10 90%  So% 

10-12 82%  76% 

12-15 77%  75% 

15-20 46%  35% 

As  seen  by  above  compilation  by  percentage,  the  prevalence  of  dental 
decay  and  premature  loss  of  organs  is  as  alarming  as  the  figures  obtained 
from  the  white  schools  of  various  sections.  The  statements  advanced  by 
some  writers  on  this  subject  seem  to  indicate  the  white  child  as  the  great 
victim  of  dental  caries,  pointing  to  the  aboriginal  races  as  immune  to 
the  inroads  of  the  disease,  due  to  the  consumption  of  fibrous  food  (meat, 
fruits  (which  exert  a  self-cleansing  action  on  the  masticatory  organs. 
It  should  be  remembered,  however,  that  the  American  Indian  of  to-day 
has  emerged  into  a  quasi-civilized  stage,  using  to  a  great  extent  the 
white  man's  methods  and  undergoing  a  radical  change  in  his  habits  of 
food  preparation  and  consumption.  This  is  due  to  both  Governmental 
influence  and  the  influence  of  the  nearby  white  man.  It  is  a  noticeable 
fact  that  among  the  old  generation  relatively  perfect  and  apparently  sound 
dentures  are  found,  and  this  is  no  doubt  due  to  lessened  carbohydrate 
material  in  the  food,  coupled  with  the  use  of  foods  requiring  perfect 
mastication.  The  further  from  the  influence  of  modern  methods  of  life, 
the  better  the  record  has  been  of  relative  absence  of  decay,  and 
in  many  families  examined  in  the  remotest  parts  of  the  Reservation  a 
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small  percentage  was  noted  in  great  contrast  with  those  living  in  the 
neighborhood  of  Government  agencies  or  centres  of  white  population. 

The  success  of  a  mouth  hygiene  campaign,  as  demonstrated  by  those 
remarkable  and  far-reaching  series  of  experiments  conducted  at  Cleve- 
land under  the  leadership  of  Dr.  Ebersole,  depends  on  the  combined 
efforts  of  teachers,  physicians,  dentists,  parents,  educational  authorities; 
in  fact,  every  one  of  the  agencies  having  to  do  with  conservation  or 
preparation  of  child  life  for  an  efficient  citizenship.  The  Indian  health 
officials  have  been  aware  of  this  necessity  of  bringing  the  matter  clearly 
before  all  concerned.  It  may  interest  those  working  along  these  lines 
to  read  the  following  letter  sent  in  the  interests  of  better  oral  hygiene  to 
several  teachers  for  their  guidance : 


Co  M  School 

I  wish  to  call  your  attention  to  the  necessity  for  more  thorough  oral 
cleanliness  among  the  pupils  at  the  school  under  your  charge,  and  to  this 
end  I  am  requesting  you  to  make  it  part  of  your  regular  duties  to  con- 
duct daily  tooth  brush  drills.  In  conducting  this  drill,  divide  into  five  steps, 
and  always  follow  them  in  the  same  consecutive  order  as  follows : 

1.  RL\SE  MOUTH  THOROUGHLY  WITH  WATER. 

Place  small  amount  of  powder  in  left  hand,  moisten  brush  and 
dip  in  powder. 

2.  RIGHT  SIDE  (6  steps). 

(a)  Outer  side,  upper  teeth.    Brush  downwards 8  times 

(b)  Outer  side,  lower  teeth.    Brush  upwards 8  times 

(c)  Inner  side,  upper  teeth.    Brush  downwards 8  times 

. (d)    Inner  side,  lower  teeth.     Brush  upwards 8  times 

(e)   Grinding  surfaces,  upper  teeth: 

Brush  back-forth.  4  times.     Crosswise 4  times 

(f)   Grinding  surfaces,  lower  teeth: 

Brush  back-forth,  4  times.     Crosswise 4  times 

3.  LEFT  SIDE  (6  steps). 

Moisten  brush  with  water,  dip  in  powder  and  take  same  steps 
(a  to  f)  as  on  right  side. 

4.  FRONT  TEETH  (4  steps). 

Moisten  brush  with  water,  dip  in  powder  and  take  same  steps 
(a  to  d  inc.)  as  on  right  side. 

5.  RINSE  MOUTH  THOROUGHLY  WITH  WATER.    RINSE 
BRUSH. 

See  that  the  teeth  are  brushed  by  vertical  strokes,  from  gum  to 
biting  surfaces,  as  already  explained,  inside  and  outside  alike,  and  only 
one  jaw  at  a  time.  Never  allow  them  to  brush  crosswise,  except  over 
the  grinding  surfaces  of  molars,  as  otherwise  food  particles  will  remain 
between  or  great  injury  may  be  worked  on  the  enamel  surface. 
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Investigation  has  been  made  of  the  condition  of  the  teeth  of  the 
Indians  on  this  Reservation,  and  80  per  cent,  of  adults,  as  well  as  a 
large  percentage  of  children,  have  been  found  to  be  suffering  with 
pyorrhea.  The  cause  of  this  disease  is  the  neglect  of  the  proper  cleanli- 
ness of  the  teeth  resulting  in  the  formation  under  the  gum  margins  of 
deposits  which  irritate  the  gums,  causing  infection,  pus  formation,  reces- 
sion of  the  gums,  and  loosening  of  the  teeth.  The  constant  absorption 
of  the  pus  poisons  the  system,  interferes  with  digestion  and  lowers  the 
resistance  to  disease.  This  is  a  serious  condition  and  can  only  be  properly 
combatted  by  teaching  and  insisting  upon  proper  oral  cleanliness  on  the 
part  of  the  rising  generation. 

Instruct  your  pupils  in  regard  to  above  facts  and  teach  them  that  a 
healthy  mouth  means  better  digestion:  better  digestion  means  better 
health  ;  better  health  means  a  stronger,  abler  child,  greater  freedom  from 
disease  and  consequently  better  school  work.  Use  your  influence  in 
encouraging  them  to  procure  and  use  the  tooth  brush  daily  in  their 
homes. 

Your  hearty  co-operation  in  carrying  out  a  campaign  for  better 
mouth  cleanliness  is  earnestly  required. 

Very  truly  yours, 

SUPERINTENDENT. 


"Itt»ttled  enamel"  or  "Brown  Stain"  an  Endemic  Jiff  ection  Hmong  Certain  Indian  tribes. 

This  peculiarity  of  the  enamel  has  been  found  to  occur  in  a  large 
percentage  of  the  Indians  living  within  certain  areas  of  the  Southwest. 
The  Pima  Indians  of  Arizona,  among  whom  the  writer  traveled  ex- 
tensively on  a  recent  tour  of  duty,  are  perhaps  the  ones  most  intensely 
affected  with  this  peculiar  coloration  of  the  teeth.  As  a  field  dentist  in 
the  Government  service  it  became  my  duty  to  observe  the  prevalence  of 

the  condition   as   welL  as   to  bring   the   matter   to   the   attention   of   the 
v 

Health  Department.  The  question  of  brown  stains  of  the  enamel  is  ap- 
parently very  little  known  to  the  profession  at  large,  when  the  literature 
in  the  subject  is  consulted,  which  is  almost  nil.  The  description  of  the 
condition  is  described  in  the  following  communication  to  the  Medical 
Supervisor  of  the  Service: 


"I  have  the  honor  to  bring  before  you  one  of 

Brown  Stain  the  most  serious  problems  which,  from  a  dental  point 

on  teeth  of  view,  confronts  the  majority  of  the  Indian  popu- 

Of  Indians.  lation  of  this  State — the  solution  of  which  is  difficult 

with  the  available  means. 

"We  have  before  us  the  fact  that  fully  70  per  cent.,  in  some 
localities  as  high  as  90  per  cent,  of  the  teeth  of  the  Indians  are  discolored 
(blackened)  to  such  an  extent  as  to  totally  destroy  the  normal  appearance 


of  the  masticatory  organs.  This  is  being  a  source  of  queries,  not  only 
from  those  directly  affected,  but  also  from  other  quarters  startled  by 
this  unusual  and  obviously  unfortunate  affliction. 

"From  personal  observation  during  the  last  five  months'  tour  of 
duty  among  the  Pima  and  Papago  tribes,  I  may  safely  state  that  the 
above  figures  are  nearly  correct;  that  this  destructive  agent  of  the  normal 
beauty  and  appearance  of  the  teeth  most  insidiously  attacks  young  and 
old,  and  that  it  is  resistant  to  all  well-known  dental  bleaching  processes. 

"The  stain  referred  to  is  a  deep  brown  coloration  of  the  enamel 
portion  or  outer  protective  layers  of  the  tooth  structure.  In  many  in- 
stances it  appears  to  be  diversified  with  still  deeper  brownish-blackish 
areas,  affecting  most  prominently  the  lower  and  upper  anterior  teeth 
and  to  a  lesser  degree  the  occlusal  surfaces  of  the  posterior  organs.  The 
discoloration  varies  both  in  intensity  and  location — in  some  cases  the 
incisal  edge  being  the  only  affected ;  in  others,  the  total  labial,  incisal  and 
occasionally  lingual  surfaces  of  the  tooth  crown.  The  stain  varies  from 
a  slight  straw  to  a  deep,  intense  brownish-blackish  pigmentation. 

"From  a  crude  or  superficial  investigation,  histologically  it  appears 
to  be  a  deep  pigmentation  of  the  inter-prismatic  cementing  substance  of 
the  enamel  layer.  The  infiltration  does  not  take  place  during  the  period 
of  deciduous  dentition,  but  makes  its  appearance  during  or  soon  after  the 
secondary  or  permanent  dentition.  This  may,  perhaps,  preclude  the  con- 
sideration of  any  changes  caused  by  nutritional  disturbances  in  early 
childhood  or  intra-uterine  influences. 

"It  seems  to  be,  therefore,  a  purely  post-eruptive  occurrence  un- 
doubtedly associated  with  certain  geographical  locations  and  modes  of 
life  as  to  intensity  and  occurrence. 

"Among  the  young  children  brought  under  my  observation  in  the 
course  of  my  official  duties  I  have  observed  an  early  predisposition  of 
the  tooth  substance  as  shown  in  the  abnormally  white,  rather  chalky 
appearance  of  the  permanent  teeth.  This  lack  of  the  normal  translucency 
or  lustre  is  undoubtedly  due  to  a  change  of  the  refractive  index,  which 
affirms  my  belief  that  actual  changes  are  taking  place  in  early  life. 

"The  condition  in  its  entirety  is  a  source  of  deep  concern,  especially 
so  among  the  better  educated  younger  generation.  Once  acquired,  it 
apparently  marks  the  victim  for  a  lifetime. 

"Up  to  the  present  I  have  been  unable  to  trace  whether  or  not  this 
stain  is  a  causal  factor  or  associated  with  other  dental  diseases.  It  may 
be  the  latter,  although  the  fact  that  it  is  found  in  otherwise  sound  and 
healthy  dentures  in  about  as  many  would  tend  to  preclude  this  theory. 

"Nevertheless,  the  subject  deserves  our  consideration  from  a  scien- 
tific point.  Whether  this  affliction  is  due  to  an  infiltration  of  contam- 
inated water  supply,  use  of  certain  wild  vegetation  a?  food,  hiyh  alkalinity 
of  the  soil,  or  some  obscure  disturbances  in  early  childhood,  remains  to 
be  solved.  Mav  I  request  that  the  co-operation  of  a  qualified  scientist 
or  dental  pathologist  be  enlisted  to  investigate  the  cause  and  possible 
eradication  and  prevention  of  this  condition?" 
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Looking  over  the  literature  in  the  matter  of  stain  I  find  that  Dr. 
H.  A.  Fynn,  of  Colorado  Springs,  years  ago  studied  the  condition,  and 
a  paper  to  this  effect  was  published  in  the  January  edition  of  ITEMS  OF 
INTEREST  for  1910.  I  do  not  know  if  the  condition  referred  to  in  Dr. 
Fynn's  paper  is  the  same  I  have  seen  among  the  Indians,  but  there  is  a 
striking  similarity  in  his  description  that  tallies  with  what  1  have  observed. 
However,  the  cause  assigned  by  him  is  far  from  acceptation  when  every 
angle  is  carefully  studied  so  far  as  it  relates  to  the  Indians.  Recently 
Dr.  Fred  S.  McKay,  of  Colorado,  has  been  investigating  the  matter,  and 
paid  a  visit  to  the  Pima  Reservation  to  obtain  data  in  regard  to  the 
prevalence  of  the  stain  at  that  point.  The  fact  that  Dr.  McKay  will 
read  a  paper  on  this  subject  has  aroused  our  interest  considerably,  and 
let  us  hope  that  considerable  light  will  be  thrown  on  the  subject.  This 
no  doubt  will  be  so,  given  the  qualifications  of  the  gentleman  and  of 
Dr.  Black,  his  collaborator,  of  professional  fame. 

Observations  conducted  in  the  Pima  Reservation  have  conclusively 
shown  that  the  stain  is  not  causative  of  disintegration  or  related  in  any 
way  to  other  dental  affections.  The  demand  for  teeth  from  certain 
quarters  has  been  great,  and  men  have  even  gone  to  the  extent  of  offering 
to  pay  highly  for  an  extracted  tooth.  Suggestions  like  this  have  not 
even  been  shown  the  courtesy  of  a  reply,  for  besides  showing  lack  of 
professional  ethics  it  puts  the  Indians  in  a  bad  light  so  far  as  believing 
that  they  will  lose  an  otherwise  precious  organ  for  a  small  consideration 
and  to  meet  the  whims  of  a  dentist.  Any  clandestine  methods  will  be 
watched,  and  if  possible  any  case  of  these  cases  of  gross  malpractice  will 
be  dealt  with  by  the  Federal  courts. 

Not  long  ago  a  dental  quack  advertised  among  the  Indians  that  he 
was  the  possessor  of  a  secret  formula  with  which  he  could  eradicate 
this  stain  in  a  short  time  with  few  applications  of  that  marvelous  specific. 
Fortunately,  only  two  cases  were  reached  by  him,  and  in  both  cases,  be- 
side the  stain,  the  whole  structure  of  the  teeth  treated  crumbled  to  pieces. 
We  could  not  disclose  the  identity  of  the  dentist,  for  he  traveled  fast  to 
avoid  the  local  officials  on  his  trail.  Men  of  this  calibre  are  a  disgrace 
to  the  profession  of  dentistry,  and  I  believe  it  is  time  for  the  National 
Dental  Association  to  take  steps  to  expose  these  cases  of  "quackery.'' 
This  question  is  of  interest  from  a  professional  or  scientific  point,  and 
any  man  qualified  by  his  knowledge  of  dental  pathology  who  may  desire 
to  investigate  will  be  shown  every  possible  courtesy. 

In  closing  these  notes  on  what  the  United  States  Indian  Service  is 
doing  for  the  benefit  of  Indian  child  welfare,  let  us  hope  that  the  day 
is  near  when  every  public  or  private  institution  shall  have  introduced 

303 


compulsory  dental  treatment  as  a  health  measure.  Nowhere  is  the  in- 
terest of  the  Federal  officials  better  illustrated  than  in  the  following  lines 
quoted  from  a  letter  of  the  lion.  Cato  Sells,  Commissioner  of  Indian 
Affairs : 

"The  care  of  the  teeth  is  a  matter  of  vital  importance  in  connection 
with  maintaining  or  improving  the  health  of  the  Indian  children  in  our 
schools.  The  instructions  heretofore  given  admit  of  no  misunderstanding, 
and  superintendents  and  all  others  responsible  for  seeing  that  the  children 
in  our  schools  give  proper  care  to  their  teeth  will  be  held  strictly  re- 
sponsible for  failure  to  comply  with  the  spirit  and  letter  of  instructions." 


Papers  Presented  in  Section  V. 

Materia  Medica  and  Therapeutics. 


Opening  flddim 


By  J.  P.  BUCKLEY,  Ph.G.,  D.D.S.,  Chicago,  Illinois. 


Ladies  and  Gentlemen: 

The  Officers  of  Section  Five  of  the  Panama-Pacific  Dental  Congress, 
which  section  includes  the  subjects  of  "Materia  Medica  and  Thera- 
peutics," welcome  you  to  their  deliberations.  Our  essayists  and  dis- 
cussers have  all  been  chosen  because  of  their  special  training  and  fitness 
to  discuss  the  subject  selected;  and  a  glance  at  our  program  will  show 
that  many  vital  problems  before  our  profession  are  here  to  be  considered. 

Conductive  anesthesia,  in  all  of  its  relations  to  dental  surgery,  will 
be  described  and  illustrated  in  the  minutest  detail.  The  superstitions  of 
dental  medicine  will  be  discussed  by  a  man  whom  we  all  admire,  and  who 
is  well  able  to  handle  the  subject.  Pain  in  its  relation  to  diagnosis,  and 
the  importance  of  its  alleviation  and  prevention  will  be  the  theme  of  one 
of  our  essayists.  That  most  vital  question,  "what  shall  be  done  with 
pulpless  teeth?"  will  not  only  be  considered,  but,  better  than  this,  the 
question  will  be  answered;  and  what  is  still  better,  the  answer  will  not 
contain  the  statement  that  in  order  to  conserve  the  general  health  of  the 
patient,  these  teeth  must  be  extracted.  Methods  and  means  of  treating 
pulpless  teeth  and  filling  root  canals,  together  with  the  necessary  surgery 
in  the  successful  management  of  such  cases,  will  be  outlined  ;  and  the  re- 
sults, by  radiographic  findings,  will  be  shown  to  be  so  perfect  from  the 
standpoint  of  health,  comfort  and  service  that  physicians  and  dentists  in 
the  future  will  repeat  with  caution  the  statement  of  Henry  L.  Ulrich*, 
a  physician  of  Minneapolis,  in  which  he  implied,  if  he  did  not  say  in  so 
many  words,  that  all  pulpless  teeth  should  better  be  removed.  Quoting 
from  the  paper  he  says  : 

"Every  tip  of  a  devitalized  tooth   whether  the 

Ulrich's  ro°*  cana^  nas  been  properly  or  improperly  filled  be- 

Uicws  on  comes  a  locns  resistancii  minorii."     To  justify  this 

Oral  Infection.          conclusion  the  Doctor  further  states,  "I  am  inclined 

to  generalize  that  prior  to  the  days  of  devitalization 

*Dental  Review,  December,   1914. 
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of  teeth,  chronic  rheumatic  conditions  were  less  frequent.  Several  genera- 
tions ago,  it  was  the  custom  to  have  a  faulty  mouth  corrected  by  extract- 
ing teeth  and  substituting  plates.  To-day  every  possible  tooth  is  saved 
with  the  consequent  penalty,  in  the  large  group  who  are  sensitized  to 
streptococcic  invasion,  of  the  possibility  of  these  areas  becoming  store 
houses,  or  foci,  for  the  streptococci,  from  which  they  spread  out  in  peri- 
odic showers,  in  joints,  muscles  and  periarticular  tissues,  to  say  nothing 
of  the  heart,  appendix,  kidney,  prostate,  and  mucous  membrane  of  the 
digestive  tract.  The  X-ray  has  done  medicine  a  wonderful  service  in 
detailing  this  focus  to  our  attention;  for  often  it  is  the  only  stand  which 
has  been  overlooked  and  its  removal  closes  the  incident  for  future  trouble. 
Again  this  focus  may  yield  the  material  which  keeps  the  patient  sub- 
merged in  a  subacute  streptococcic  invasion.  It  holds  the  balance  of 
power.  Its  removal  again  gives  the  body  its  opportunity  to  close  the 
chronic  fight  for  complete  sterilization." 

In  quoting  the  above  from  Doctor  Ulrich's  paper 


Buckley's  I  ^°  no*-  wish  to  be  misunderstood.     What  he  has 

Uicws  on  said  about  the  health-value  of   removing   focal   in- 

Oral  Infection.          fection  is  all  too  true  ;  but  I  do  wish  to  state,  with  ail 

the  emphasis  at  my  command,  that  the  majority  of 

teeth  thus  involved,  may  be  therapeutically  or  surgically  treated  so  that 

they  will  not  be  a  menace  to  the  health  of  the  individual. 

Physicians  and  dentists  should  work  together  and  in  harmony  on 
this  proposition.  The  former  should  not  advise  the  extraction  of  teeth 
without  first  consulting  the  latter.  When  focal  infection  is  found,  or 
suspected  in  the  mouth  by  the  medical  practitioner,  his  plain  duty  lies 
in  referring  the  patient  back  to  the  family  dentist  with  such  suggestions 
as  he  may  deem  advisable  in  the  case  ;  thereby  permitting  the  member  or 
members  of  the  two  professions  to  work  together  harmoniously  for  the 
benefit  of  the  patient's  health. 

In  our  discussion  of  this,  which  I  consider  the  most  vital  question 
confronting  us  to-day,  let  us  be  fair  to  all  concerned,  and  not  endeavor 
to  shift  our  responsibility.  You  know  and  I  know  that  in  the  past  many 
hopelessly  diseased  teeth  have  been  retained  in  utter  disregard  to  the 
possible  deleterious  effects  they  may  have  on  the  general  health.  This 
will  not  be  true  of  the  dentistry  of  the  future.  That  classic,  though  at  the 
time,  much  criticized  article  of  Sir  William  Hunter  started  both  the  pro- 
fessions of  medicine  and  dentistry  thinking  seriously  along  this  line  ;  and 
to-day  we  have  a  better  understanding  of  what  focal  infection  means, 
whether  the  focus  is  about  the  teeth,  the  tonsils,  or  the  toes.  The  pro- 
fession of  medicine  is  safe  with  its  Hunter,  Billings,  Rosenow,  Murphy, 
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Mayos,  and  others.  Likewise  our  own  profession  will  not  go  far  astray 
with  men  like  Price,  Hartzel,  Callahan,  Rliein,  Ottolengui,  Grieves, 
Brophy,  Gilmer,  Logan,  Moorehead,  and  a  score  of  others  whose  names 
could  well  be  mentioned  in  connection  with  this  work. 

Our  profession   from  to-day  on   will  not  coun- 

RlOt  Canal  tenance  nor  tolerate  the  rilling  of  root  canals  with  the 

Pastes  much  heralded  zinc  oxid-forma!dehyd  paste,   which 

Condemned.  material,  thus  used,  is  responsible  for  more  abscesses 

about  the  roots  of  teeth  than  any  other  one  factor. 
I  unhesitatingly  make  this  statement  in  full  recognition  of  the  fact  that  I 
have  been  for  years  and  am  now  an  ardent  advocate  of  the  proper  use  of 
formaldehyd  in  the  treatment  of  teeth  wherein  its  use  is  indicated.  From 
now  on  we  will  treat  and  fill  the  canals  of  pulpless  teeth  after  the  methods 
of  the  men  who  know — not  after  the  methods  advocated  by  the  .manu- 
facturers of  these  so-called  quick  and  sure  abscess  cures,  with  their 
glaring  catch  phrase  "permanently  antiseptic."  Personally,  I  have  been 
too  busy  in  life  to  have  trained  myself  to  see  the  clouds;  but  I  frankly 
admit  that  at  times  I  have  felt  somewhat  discouraged  with  the  effort  I 
have  endeavored  to  make  to  place  the  treatment  of  pulpless  teeth  on  a 
rational  and  scientific  basis.  Too  many  men  have  been  following  the  "easy 
way"  and  have  listened  to  the  siren  call  of  those  who  have  deceived  and 
mislead  them  for  personal  aggrandizement.  The  X-Ray  is  as  valuab'e 
to  dentistry  as  it  is  to  medicine ;  and  by  this  means  we  are  shown  the 
dire  results  of  our  own  folly  in  handling  pulpless  teeth.  But  I  have  never 
been  accused  of  being  a  pessimist.  To-day  I  am  happy  to  say  that  I  am 
privileged  to  stand  back  where  I  can  see  above  and  beyond  the  clouds ; 
where  I  can  observe  the  radiant  sunshine,  with  its  stimulating  rays  and  its 
elevating  influence;  and  from  this  viewpoint,  I  see  the  dental  journals  of 
the  future  making  their  advertising  pages  as  free  from  questionable  root 
canal  filling  materials  and  other  questionable  advertisements  as  are  the 
pages  of  the  Journal  of  the  American  Medical  Association,  or  our  own 
Journal  of  the  National  Dental  Association. 

But  I  must  hasten  on.  There  are  other  subjects  which  I  wish  briefly 
to  consider  at  this  time.  I  have  tarried  on  the  subject  of  pulpless  teeth 
because  it  is  one  on  which  I  have  spent  many  years  of  my  life. 

About  one  year  ago  the  professions  of  medicine 

ClK  U$e  Of  an<^   dentistry   became   deeply   interested    in   the   an- 

€metilt  in  nouncement  of  Barrett  and  Smith,  of  Philadelphia. 

PyoiTbea.  that    they    had    discovered    in    a    certain    endamoeba 

(E.  buccalis}   the  cause  of  pyorrhea;  and  that  they 

had  found  emetin  hydrochlorid  to  be  a  specific  for  this  disease.     Closely 
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following  the  above  announcement,  we  learned  of  the  work  along  this 
line  by  Bass  and  Johns,  of  New  Orleans.  These  men  practically  corrob- 
orated the  statements  of  Barrett  and  Smith  that  amcebas  are  the  cause 
of  and  emetin  hydrochlorid  a  specific  for  pyorrhea.  Bass  and  Johns  used 
the  remedy  largely  internally,  while  Barrett  and  Smith  confined  its  use  to 
the  pyorrheal  pocket.  The  result  of  this  announcement  has  been  such  that 
we  find  more  physicians  than  dentists  to-day  treating  this  dental  disease, 
using  emetin  hydrochlorid  alone ;  and  in  most  instances  absolutely  ignor- 
ing the  faulty  mouth  conditions  which  aggravate,  if  indeed  they  do  not 
actually  cause  the  disease,  regardless  of  the  presence  of  amoebas. 

My  private  practice  is  confined  largely  to  surgical,  prophylactic  and 
pyorrheal  work.  I  have  now  used  emetin  in  every  manner  in  which  it  has 
been  suggested,  both  in  college  and  in  private  practice;  and  I  can  say 
that  there  is  no  longer  any  doubt  in  my  mind  about  the  efficacy  of  the 
drug.  Used  locally,  as  suggested  by  Barrett  and  Smith,  in  my  hands,  the 
remedy  has  been  disappointing;  but  the  results  are  surely  noticeable  when 
the  drug  is  internally  administered  as  suggested  by  Bass  and  Johns.  There 
are  two  ways  by  which  this  may  be  accomplished :  By  the  hypodermic 
injection  of  emetin  hydrochlorid,  and  by  the  mouth  administration  of 
Alcresta  ipecac.  The  latter  is  an  absorption  compound  of  the  alkaloids 
of  ipecac  with  a  form  of  hydrated  aluminum  silicate  after  the  method  of 
Professor  John  Uri  Lloyd,  of  Cincinnati.  This  combination  prevents  the 
alkaloids  from  being  dissolved  in  acid  or  neutral  solutions  and  permits 
their  solution  in  alkaline  media.  Thus  in  this  manner  the  alkaloids  pass- 
through  the  stomach  unchanged,  preventing  entirely  the  nausea  and 
vomiting  which  follows  the  oral  administration  of  the  preparations  of 
ipecac  or  emetin  in  any  other  form.  So  far  as  I  have  been  able  to  observe 
there  is  little,  if  any,  difference  in  the  results  obtained  by  these  two  means 
of  getting  the  drug  into  the  circulation  where  the  blood  stream  carries 
it  to  the  alveolar  lesions.  Because  of  the  ease  of  accomplishment,  the 
mouth  administration  is  far  preferable,  and  the  results  equally  as  good. 

My  present  opinion  regarding  the  "emetin  treatment"  for  pyorrhea 
is  that  the  remedy  is  not  a  specific  for  the  disease.  In  itself,  used  as 
physicians  use  it,  without  the  all-important  local  treatment,  it  will  not,  ?n 
my  hands,  cure  the  disease ;  but  used  internally  as  the  surgical  treatment 
is  undertaken  and  accomplished,  the  inflammation  subsides  more  readily, 
the  gums  resume  their  normal  color  and  tone  more  quickly,  and  the  teeth 
and  mouth  generally  feel  more  comfortable  than  when  the  drug  is  not 
administered.  I  believe  the  future  will  develop  that  emetin  when  in- 
ternally administered  has  some  therapeutic  effect,  other  than  its  amceba- 
cidal  action,  which  makes  its  use  valuable  in  the  treatment  of  certain  mouth 
conditions.  It  may  be  its  hemostatic  action  upon  the  blood. 
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The  remedy  is  equally  efficacious  for  flabby  and  bleeding  gums  and  all 
other  inflammatory  conditions  resulting  from  local  irritants.  It  must  be 
remembered,  however,  that  no  remedy  should  be  administered  for  such 
conditions  without  a  thorough  prophylactic  treatment  of  the  mouth.  When 
Bass  made  the  statement*  that  95%  of  all  adults  examined  by  him  had 
pyorrhea,  he  must  have  used  the  term  in  a  broad  sense,  including  gingi- 
vitis and  all  inflammatory  mouth  conditions.  Strickly  speaking  these 
conditions  should  not  be  classed  as  pyorrhea. 

There  is  one  more  subject  which  I  wish  to  dis- 
Gllmination  of  cuss  w^n  y°u  a*  tne  opening  of  this  Section,  and  that 
Pain  in  Dental  is  the  elimination  of  pain  in  dental  operations.  The 

Operations.  dentist  of  the  future  must  operate  with  less  pain  than 

has  been  done  in  the  past.  This  fact  has  been  recog- 
nized for  some  time;  and  three  distinct  methods  of  accomplishing  this 
end  have  been  suggested :  Viz.,  analgesia  by  nitrous  oxid  and  oxygen ; 
interosseous  and  conductive  anesthesia  by  cocain-adrenalin,  or  what  seems 
to  be  the  more  popular  preparation — novocain-suprarenin ;  and  by  the  use 
of  a  preparation  recently  introduced  by  myself  and  known  as  "Desensi- 
tizing Paste."  It  is  not  my  desire  nor  intention  to  dwell  upon  the 
superiority  of  any  one  of  these  methods  or  remedies  over  the  other ;  they 
have  all  been  introduced  for  the  purpose  of  eliminating  pain  in  dental 
operations;  and,  under  the  conditions  which  should  govern  the  use  of 
each,  they  serve  their  purpose  well. 

The   use   of   Desensitizing   Paste   is   necessarily 

Desensitizing  confined  to  operations  upon  vital  teeth,  and  the  ease 

Paste.  with  which  it  is  used,  makes  it  far  more  practical  in 

the  hands  of  the  average  man  for  work  of  this  kind. 

However,  just  in  proportion  to  the  ease  with  which  the  remedy  may  be 

used,  is  it  likely  to  be  abused ;  and  it  is  because  of  this  fact  that  I  am 

referring  to  Desensitizing  Paste  at  this  time. 

It  is  not  necessary  to  use  these  pain-relieving  methods  in  all  cases  of 
cavity  preparation  in  vital  teeth.  I  am  sure  that  the  average  practitioner 
does  not  use  analgesia,  conductive  or  interosseous  anesthesia  in  the  larger 
percentage  of  cases ;  neither  did  I  intend  to  have  Desensitizing  Paste  used 
in  every  case.  The  use  of  all  such  means,  in  my  opinion,  should  be  con- 
fined to  those  cases  of  hypersensitive  dentin  where  the  pulp  of  the  tooth 
is  uninvolved  and  where  permanent  work  cannot  be  done  without  the  in- 
fliction of  more  pain  than  we  are  justified  in  causing  to-day  with  these 
different  methods  at  our  command. 

Before  giving  Desensitizing  Paste  to  the  profession,  I  realized  that 
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it  would  likely  be  used  where  it  was  contraindicated ;  but  I  felt  then  as 
I  do  now,  that  this  possibility  should  not  deter  me  from  placing  this 
valuable  remedy  in  the  hands  of  those  men  who  would  carefully  study 
the  conditions  and  use  it  with  care  and  judgment.  The  preparation  was 
given  every  test,  including  the  conclusive  test  of  time,  to  ascertain  whether 
or  not  it  is  a  safe  and  reliable  remedy  to  be  used  for  the  purpose  for 
which  it  is  intended.  A  great  deal  of  experimenting  was  done  by  myself 
in  the  laboratory,  and  after  the  formula  was  worked  out,  it  was  given 
every  clinical  test  both  by  myself  and  other  reliable  men.  It  was  found 
that  the  remedy  will  not  affect  sound  dentin  to  any  appreciable  depth ;  and 
if  used  in  cases  where  there  is  sound  and  healthy  dentin  intervening  be- 
tween the  cavity  of  decay  and  the  pulp  proper,  the  remedy  will  not  reach 
and  affect  the  pulp. 

It  is  an  easy  matter  for  those  who  are  suspicious  of  the  permanent 
effects  of  Desensitizing  Paste  upon  the  pulp  to  determine  for  themselves 
whether  or  not  sensation  returns  in  dentin  which  has  once  been  desensi- 
tized by  the  remedy.  If  the  preparation  is  applied  to  and  sealed  in  con- 
tact with  exposed  sensitive  areas  at  the  necks  of  teeth  for  a  period  of 
twenty-four  hours  or -longer,  it  will  be  found  that  the  sensitiveness  is 
completely  destroyed.  It  will  also  be  found  that  in  about  three  weeks' 
time  the  sensation  will  begin  to  recur  and  in  five  or  six  weeks  the  areas 
in  most  cases  will  be  as  sensitive  as  they  were  before  the  preparation 
had  been  used.  In  fact  the  effect  of  Desensitizing  Paste  on  sound  dentin 
is  so  transitory  that  I  have  practically  abandoned  its  use  for  sensitive 
necks  of  teeth,  preferring  to  use  other  means  which  will  produce  more 
permanent  results. 

Another  clinical  test  which  any  dentist  who  is  interested  may  make 
and  thus  satisfy  himself  as  to  whether  or  not  Desensitizing  Paste  will 
reach  and  affect  the  pulp  in  those  cases  where  it  is  indicated  is  the  follow- 
ing :  Frequently  a  tooth  will  present  where  there  is  a  sensitive  cavity 
on  either  side,  neither  one  being  sufficiently  deep  to  involve  the  pulp.  If 
Desensitizing  Paste  is  sealed  in  one  cavity  and  the  other  left  open,  it  will 
be  found  that  the  dentin  in  the  cavity  to  which  the  remedy  has  been  applied 
will  be  completely  desensitized  while  the  cavity  which  was  left  open  is 
as  sensitive  as  ever.  I  and  others  have  made  this  test  repeatedly,  and  it 
seems  to  me  that  no  more  conclusive  test  as  to  the  effects  of  the  remedy 
upon  the  pulp  could  be  applied. 

It  has  now  been  nearly  a  year  since  I  read  my  first  paper  on  Desensi- 
tizing Paste ;  and  I  can  well  repeat  the  closing  paragraph  in  which  I  said : 
"In  offering  this  valuable  remedy  to  the  profession,  I  wish  specifically  l.o 
call  attention  to  the  fact  that  every  dentist  has  had  cases  in  his  practice 
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where  vital  teeth  have  ached  after  permanent  fillings  have  been  inserted, 
and  that  pulps  die  occasionally  following  these  operations.  Unless  the 
dentist  is  well  posted  on  pulp  pathology  and  is  cautious  in  his  diagnosis 
similar  experiences  will  follow  the  use  of  Desensitizing  Paste.  If  such 
should  be  the  case,  however,  it  will  be  through  no  fault  of  the  remedy- 
it  will  be  the  fault  of  a  mistaken  diagnosis.  I  can  understand  how  much 
harm  can  follow  the  use  of  any  remedy  or  method  by  which  cavities  may 
be  painlessly  prepared.  In  the  hands  of  the  careless  operator  pulps  may  be 
left  in  which  should  have  been  removed.  In  the  hands  of  that  great  army 
of  conscientious  practitioners,  who  constitute  the  vast  majority,  Desensi- 
tizing Paste  will  lighten  their  burden  and  prove  its  worth." 

I  have  now  directed  your  attention  to  what  I  have  considered  the 
most  important  problems,  relating  to  this  Section,  before  our  profession 
to-day.  In  closing  I  simply  want  to  say  that  through  the  development 
of  the  sciences  of  pathology  and  pharmacology  we  have  learned  that  it 
is  unnecessary  to  exhaust  our  materia  meclica  in  prescribing  for  any  one 
disease;  and  with  this  more  definite  knowledge  of  the  action  and  effect  of 
drugs  upon  the  tissues,  organs  and  functions  of  the  body,  we  find  that  only 
a  few  drugs  can  be  employed  with  actual  benefit  in  our  endeavor  to  aid 
nature  in  restoring  an  abnormal  to  a  normal  condition. 

Since  I  began  the  practice  of  dentistry,  I  have  secretly  harbored  the 
belief  that  dental  therapeutics  is  of  sufficient  importance  to  occupy  a 
place  by  itself ;  and  to  this  end  I  have  labored  diligently  for  sixteen  years, 
hoping  and  confidently  expecting  that  some  bright  day,  in  the  not  far 
distant  future,  this  subject  might  ultimately  be  divorced  from  operative 
dentistry,  to  which  it  has  long  been  subordinated.  It  pleases  me  greatly, 
therefore,  to  realize  that  the  dawn  of  this  day  is  here.  If  you  will  follow 
closely  the  deliberations  of  this  Congress,  not  only  in  this  Section,  but  in 
all  Sections,  you  must  observe  that  the  future  of  our  profession  rests 
largely  upon  the  prophylactic,  therapeutic  and  surgical  phases  of  our 
work.  We  want  you  to  attend  every  session  of  this  Section,  and  we  can 
assure  you  in  advance  that  your  time  will  be  well  spent. 


'Bad  eanal  Work-."  What  Shall  We  Do  Mom  It? 


By    HOWARD   R.   RAPER,   D.D.S.,    Indianapolis.    Ind. 


We  shall  do  better  canal  work  and  we  shall  do  less  canal  work. 
That  is  the  answer.  Now  for  a  twenty  minute  discussion  of  the  matter. 

I  could  not  have  chosen  a  more  hackneyed  title  than  the  one  I 
write  under.  Tons  of  paper,  barrels  of  ink  and  miles  of  lead  pencils 
have  been  used  by  dental  essayists  considering  this  subject.  However, 
the  problem  of  canal  work  is  the  most  important  and  the  most  unsettled 
one  with  which  dentists  are  concerned. 

I  am  a  radiodontist,*  that  is,  I  make  radiographs  of  the  teeth  and 
contiguous  parts,  and  so  I  see  canal  work  and  the  problems  of  canal 
work  in  a  comparatively  new  light — the  light  of  the  X-rays.  As  the 
point  of  observation  changes,  the  appearance  of  the  problem  or  the  ob- 
ject observed  may  change  also,  and  our  deductions  and  opinions  vary 
accordingly,  which  is  the  reason  why  I,  a  practitioner  of  radiodonth, 
write  about  the  subject  of  canal  work. 

In  the  first  place,  I  take  it  that  we  can  agree  that  there  is  such  a 
thing  as  bad  canal  work,  i.  e.,  canal  work  which  fails  to  eradicate  or 
prevent  foci  of  infection  at  the  apices  of  roots.  In  fact,  most  canal  work 
is  of  this  kind.  I  state  this  dispassionately  as  a  fact,  not  in  the  spirit 
of  reprimand,  and  I  would  have  you  know  that  I  do  not  agree  at  all  with 
the  man  who  says  "Our  canal  work  is  a  disgrace."  It  may  be  a  mis- 
take, but  it  is  not  a  disgrace.  Mirl  Stro  says,  "It  is  no  disgrace  to  wear 
rags;  the  disgrace  lies  in  continuing  to  weir  them."  Likewise,  it  is  no 
disgrace  to  make  a  mistake;  the  disgrace  lies  in  continuing  to  make  the 
same  mistake. 

Until  recently,  canal  work  was  considered  successful  if  it  prevented 
subsequent  toothache,  and,  measured  by  this  standard,  it  has  been  suc- 
cessful. But  the  extensive  use  of  the  radiograph  and  the  theory  of 
metastatic  infection  set  a  new  standard:  Pulp  canal  work  must  not  only 

*The  word  radiodontist  and  radiodontia  have  been  coined  by  the  writer.  A 
radiodontist  is  one  who  practices  radiodontia,  and  radiodontia  is  the  science  and 
art  of  making  and  interpreting  radiographs  of  the  teeth  and  contiguous  parts. 


prevent  subsequent  toothache,  it  must  also  prevent  subsequent  periapical 
foci  of  infection.  Methods  which  fulfill  the  requirements  of  the  old 
standard  fail  to  meet  those  of  the  new,  so  they  must  be  discarded  and 
replaced  by  methods  which  do  prevent  the  development  of  foci  of  in- 
fection, such  methods  for  example  as  those  advocated  by  Callahan. 

This  places  the  average  dentist  in  a  rather  difficult  position.  As 
Dr.  Harry  Carr  facetiously  expresses  it,  "If  he  does  his  canal  work  as  he 
has  been  doing  it,  he  gives  his  patients  heart  trouble.  If  he  takes  the 
time  necessary,  and  does  it  as  he  now  believes  it  should  be  done,  he  gives 
them  heart  failure — when  he  presents  his  bill."  This  is  funny  because 
it  is  so  pathetically  true.  Fees  for  canal  work  which  has  for  its  aim 
only  the  prevention  of  further  toothache  are  only  about  one-fifth  the 
amount  which  must  be  charged  for  canal  work  which  is  calculated  to 
prevent  subsequent  periapical  infection.  Yet  the  fact  remains,  the  more 
•expensive  methods  must  be  adopted  and  practiced  by  all  ethical  dentists. 

"But  how  ?"  cries  the  average  dentist.  "I  cannot  do  this  work  unless 
I  am  paid  for  it,  and  my  patients  either  will  not  or  cannot  pay  me." 

The  patient  who  could  but  will  not  pay  for  good  canal  work  gives 
me  little  concern.  Such  a  patient  is  either  impervious  to  reason  or  he 
or  she  has  not  had  the  matter  presented  in  the  proper  light. 

But  patients  who  actually  cannot  afford  the  work  (and  there  are 
thousands  upon  thousands  of  them)  do  give  me  much  concern.  Many 
people  cannot  afford  good  canal  work  because  they  need  so  much  of  it. 
If  they  had  less  of  it  to  be  done,  they  could  afford  it.  And,  note  this;  it 
is  important.  Canal  work  becomes  necessary  when  a  tooth  aches,  and 
most  toothache  is  preventable. 

And  so  we  arrive  where  every  thinking  man  arrives  if  he  gives  this 
problem  of  canal  work  sufficient  consideration.  We  see  that  something 
must  be  done  to  prevent  conditions  which  necessitate  canal  operations. 
We  arrive  at  this  conclusion  if  we  consider  the  problem  from  a  financial 
aspect,  as  I  have  just  considered  it;  we  arrive  at  this  same  conclusion 
if  we  consider  the  disasters  of  poor  canal  work  or  the  difficulties  or 
short-comings  of  the  best  canal  work;  and  we  arrive  at  this  same  con- 
clusion if  we  consider  the  unnecessary  pain  suffered  and  the  waste  of 
time  and  energy. 

Something  must  be  done  to  prevent  conditions  which  necessitate 
canal  work.  That  is,  something  must  be  done  to  stop  the  practice,  com- 
mon with  most  people,  of  deliberately  allowing  their  teeth  to  ache  before 
patronizing  a  dentist,  instead  of  visiting  him  periodically  and  allowing 
him  to  fill  and  refill  their  teeth  as  soon  as  cavities  appear,  and  so  prevent 
the  occurrence  of  toothache  and  the  necessity  of  canal  operations. 
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The  thing  which  must  be  done  is  to  educate  the  people  to  a  better 
understanding  of  the  folly  of  allowing  their  teeth  to  ache. 

It  would  take  years  to  accomplish  this  by  lectures,  tracts,  magazine 
articles,  newspaper  articles,  and  personal  advice,  but  it  can  be  accom- 
plished in  between  twenty-four  and  forty-eight  months  by  a  publicity 
campaign  conducted  by  The  National  Dental  Association. 

Since   we   contemplate  educating  the   public,   it 

Campaign  of  might  be  well  to  stop  and  consider  some  of  the 

Public  education  characteristics  of  our  prospective  student,  that  our 

HdWCated.  efforts  at  teaching  may  be  governed  accordingly. 

The  public  as  a  student  is  a  big,  lazy,  indifferent 
duffer,  unwilling  to  learn  anything.  To  teach  him,  you  must  amuse 
him,  arouse  his  curiosity,  scare  him,  or  make  the  lesson  so  easy  that  it 
can  be  learned  without  effort.  It  should  be  borne  in  mind,  also,  that  the 
public  has  a  thousand  or  so  other  teachers  besides  us  annoying  him : 
The  socialist  wishes  to  educate  him  to  save  itself  from  capitalism;  the 
capitalist  wishes  to  educate  him  to  save  itself  from  socialism;  the  min- 
ister wishes  to  educate  him  in  right  conduct  to  save  his  soul;  the  physical 
culturist  wishes  to  educate  him  to  save  him  from  physical  deterioration; 
the  sex  hygienist  wishes  to  educate  him  to  save  him  from  syphilis  and 
gonorrhea,  and  so  on  and  on.  No  wonder  he  is  lazy  and  indifferent. 
He  has  to  be  in  self-defense. 

If  you  accept  my  picture  of  the  public  as  a  student  as  I  have  drawn 
it  you  w  11  agree  with  me  that  it  is  useless  to  attempt  to  teach  him  a 
long  lesson.  It  would  be  futile  to  attempt  to  teach  him  this,  for  example : 

"Toothache  can  be  avoided. 

"It  can  be  avoided  if  you  will  visit  your  dentist  at  regular  intervals 
and  have  him  fill  and  refill  your  teeth  as  soon  as  cavities  occur. 

"Yon  should  avoid  toothache. 

"Because,  to  commence  with,  who  wants  to  suffer  with  the  tooth- 
ache, anyhow. 

"Because  a  tooth  which  has  ached  must  be  treated. 

"Because  the  treatment  of  teeth  takes  much  of  your  time,  and  your 
time  is  valuable. 

'Because  the  treatment  of  teeth  by  modern  methods  is  very  expen- 
sive. ( In  fact,  toothache  and  the  treatment  it  necessitates  is  a  luxury  to 
be  indulged  in  to  any  great  extent  only  by  the  well-to-do.) 

"Because  once  a  tooth  is  allowed  to  ache,  there  is  the  chance  that  you 
may  lose  it.  an  1  you  need  all  the  teeth  you  have. 
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"And  because,  unless  a  tooth  which  has  once  ached  is  properly 
treated,  it  may  later  ruin  your  health  and  life  by  causing  rheumatism, 
heart  trouble,  gastric  ulcer  and  other  serious  diseases. 

"So. 

"Never  let  your  teeth  ache." 

I  would  like  to  teach  all  of  the  foregoing  to  the  public,  and,  if  I  could, 
it  would  be  the  nearest  thing  to  a  solution  of  the  problem  of  canal  work 
we  have  ever  had.  But  it  is  impossible  to  teach  so  much,  and  fortunately 
it  is  not  necessary.  A  small  part  of  the  public  will  clemanJ  the  lesson  in 
full  as  I  have  just  given  it,  even  asking  fcr  further  elaboration,  and  we 


NEVER  LET  YOUR  TEETH  ACHE! 

Signed  :     National  Dental  Association. 
(If  you  don't  know  what  it  means,  ask  your  dentist.} 


can  give  it  to  them,  but  for  the  big,  big  public  as  a  whole,  the  lesson 
must  be  shorter,  very  much  shorter.  Something  like  the  lessons  taught 
by  the  big  commercial  advertisers,  such  as  "He  Hears  His  Master's 
Voice,"  "Eventually,  Why  Not  Now,"  "There's  a  Reason,"  and  others. 

In  the  practice  of  radiodontia  I  have  this  problem  of  canal  work 
brought  constantly  before  me,  and  I  have  given  much  thought  to  the 
selection  of  something  sufficiently  short  to  reach  the  public  and  yet 
capable  of  accomplishing  the  purpose  1  wish  it  to  accomplish. 

And  I  have  finally  decided  that  the  very  thing  to  be  used  on  bill- 
boards, street  car-cards,  advertising  spaces  in  the  magazines,  on  the 
handles  of  tooth  brushes,  on  tubes  containing  tooth  pastes,  anywhere  and 
everywhere  where  people  will  see  it,  is  on  the  sign  set  in  the  middle  of 
this  page. 

Aside  from  the  advantage  of  brevity,  this  has  the  further  advantage 
of  arousing  the  curiosity.  When  first  read,  it  sounds  rather  nonsensical, 
and  so  gets  a  second  thought  from  the  reader.  It  allows  one  who  reads  it 
to  become  facetious  with  himself  and  remark  to  himself,  "Fine  advice, 
that.  I  wonder  who  thinks  1  have  toothache  just  for  spite."  And  its 
greatest  advantage  is,  it  can  be  remembered.  Even  that  part  of  the 
public  which  demands  its  dentists  to  give  it  the  lesson  in  full  will  forget 
most  of  the  lesson  and  remember  only  that  there  are  good  reasons  why 
you  should  never  let  your  teeth  ache. 

And  so  I  approach  the  end  of  my  consideration  of  bad  canal  work 
and  what  to  do  about  it,  and  you  raise  your  brows  in  disappointment  and 
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say,  "Perhaps  you  have  told  us  what  to  do,  but  you  have  not  told  us  yet 
just  how  to  do  it  nor  where  to  commence." 

Unless  you  have  already  done  so,  commence  by  acquainting  yourself 
with  the  methods  of  treatment  advocated  by  such  men  as  Callahan, 
Rhein,  Buckley,  Biddle,  Best,  and  Ottolengui,  and  apply  these  methods  in 
your  practice  in  so  far  as  your  ability  and  social  and  economic  conditions 
will  permit  you.  Overcome  any  inability  by  hard  work  and  deal  with 
the  sociologic  and  economic  phase  of  the  subject  through  the  National 
Dental  Association. 

And  commence  to  deal  with  the  sociologic  and  economic  phase  of  the 
problem  right  now  by  taking  the  action,  as  the  Section  of  Materia 
Medica  and  Therapeutics,  to  recommend  this  paper  to  the  attention  and 
consideration  of  the  Board  of  Trustees  of  the  National  Dental  Asso- 
ciation. 

Even  though  you  see  the  necessity  for  publicity  work  as  I  see  it, 
and  are  therefore  in  favor  of  it,  you  may,  nevertheless,  think  that  I  am 
asking  the  National  Dental  Association  to  do  something  it  cannot  do. 
Notice,  though,  I  do  not  ask  dentists  to  do  something  they  cannot  do. 
I  do  not  say  to  them,  "You  must  adopt  more  modern  and  expensive 
methods  of  treatment  forthwith,  and  that's  all  there  is  to  it,"  for  I  know 
that  the  great  amount  of  canal  work  to  be  done  makes  this  an  economic 
impossibility.  Neither  do  I  ask  the  National  Dental  Association  to  do 
something  which  is  economically  impossible.  What  I  want  it  to  do, 
it  can  do.  It  can  do  the  publicity  work  I  suggest,  and  it  must.  We 
owe  it  to  humanity  and  ourselves. 

In  conclusion,  let  me  leave  this  thought  in  your  mind :  the  technical 
problems  of  canal  work  have  been  fairly  well  solved,  the  problem  of 
canal  work  to  be  met  and  solved  to-day  is  essentially  an  economic  one. 


Cocal  Anesthesia. 


By  DR.  ARTHUR  E.  SMITH,  Chicago,  111. 


The  goal  of  medicine  and  dentistry  as  practiced  to-day  is  efficient 
results,  backed  by  thoroughness  and  accomplished  through  the  medium 
of  clinical  research.  I  am  safe  in  stating  that  during  the  last  half  cen- 
tury there  has  been  incorporated  in  the  scientific  records  of  medical  and 
dental  science  for  the  benefit  of  humanity  three  great  achievements  which 
have  no  parallel :  anesthesia,  antisepsis,  and  a  knowledge  of  antitoxins. 

It  is  true  that  the  untiring  and  constant  search,  for  some  agent  by 
which  pain  might  be  annihilated  is  as  old  as  the  practice  of  medicine,  and 
it  seems  there  is  no  other  field  in  the  professions  of  medicine  and  den- 
tistry that  has  held  forth  such  allurement  for  the  investigator  and  has 
been  so  much  desired  on  the  part  of  the  patient,  of  whose  feelings  on 
the  approach  of  the  surgeon,  Tennyson  wrote,  "sent  a  chill  to  my  heart 
when  I  saw  him  come  in  at  the  door/' 

It  is  very  gratifying  to  the  members  of  the  professions  of  medicine 
and  dentistry  to  compare  the  most  efficient  methods  for  alleviating  pain 
which  we  have  at  our  disposal  to-day  with  those  practiced  in  years  gone  by. 

,  The  principle  of  inhaling  volatile  substances  to 
JhCitNt  produce  analgesia  or  anesthesia  is  very  ancient ;  in 

Attempts  tC  fact,  as  old  as  the  practice  of  medicine  itself.    In  the 

Produce  Hneitbetia.  third  century  a  Chinese  surgeon  is  said  to  have  em- 
ployed some  sort  of  anesthetic  drug,  and  the  Romans 
used  mandrake  to  stupify  criminals  at  the  time  of  crucifixion.  Man- 
drake was  also' used  as  a  surgical  anesthetic  up  to  the  thirteenth  century, 
and  its  use  is  mentioned  by  Galen.  A  surgeon  of  Naples  also  tells  of 
volatile  drugs  that  were  used  for  anesthesia :  hyoscyamus,  poppy,  solatium, 
and  belladonna.  These  drugs  were  kept  in  leaden  vessels,  and  when  their 
fumes  were  inhaled  the  individual  passed  into  a  most  profound  slumber 
and  was  rendered  insensible  to  pain.  Numerous  other  methods  were  em- 
ployed in  days  gone  by,  and  a  constant  search  has  been  made  for  some 
drug  that  would  fulfill  the  requirements  of  an  ideal  anesthetic. 
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In  the  years  of  1844-46,  Drs.  Wells  and  Morton 

Discoveries  Of          made  known  to  the  world  their  discoveries  of  anes- 

UJells  and  thesia  produced  by  nitrous  oxid  and  ether,  and  this 

Morton,  marked  the  beginning  of  the  real  advancement  of 

anesthesia.    It  was  America  that  presented  this  great 

gift  to  humanity,  and  the  world  owes  her  an  everlasting  debt  of  gratitude. 

From  that  time  until  the  present  day  a  gradual  development  has  been 

made,  not  only  in  improving  the  method  and  technique  of  the  scientific 

administration  of  nitrous  oxid  oxygen  and  ether,  but  also  in  presenting 

to  us  other  valuable  agents  for  alleviating  pain  and  surgical  shock.    This 

gradual  advancement  of  all  anesthetics,  both  local  and  general,  has  made 

anesthesia  a  distinct  science. 

Many  times  anesthesia  has  been  discredited  by  professional  incom- 
petence, and  consequently  the  failure  to  attain  results  should  in  no  way 
discourage  the  modern  trend.  It  is  tme  that  in  many  cases  the  lack  of 
proper  treatment  is  the  cause  of  serious  results  and  is  therefore  little 
calculated  to  enhance  popular  confidence  and  esteem.  When  an  oper- 
ator inflicts  pain,  be  he  medical  or  dental  practitioner,  it  not  only  shows 
the  lack  of  the  proper  application  of  modern  methods,  but  it  has  a  most 
deplorable  effect  of  creating  in  the  mind  of  the  patient  a  horror  for  the 
treatment  that  is  so  necessary  for  the  proper  maintenance  of  health,  and 
for  that  reason  causes  loss  of  popular  confidence  and  esteem. 

In  years  gone  by  it  was  the  custom  to  select  only  one  general  anes- 
thetic, but  modern  research  has  proved  that  in  order  to  attain  the  desired 
goal  of  a  shockless  operation  it  is  far  better  to  select  a  combination  of 
methods,  and  to  follow  a  definite  technique  in  order  to  attain  the  highest 
ideal. 

KtacMng  the  Goal  of  a  Sbockless  Operation. 

The  great  handicap  which  has  confronted  the  practitioner  of  den- 
tistry and  which  has  acted  as  a  stumbling  block  for  rendering  efficient 
service  is  that  which  we  all  dread — pain.  A  large  number  of  practitioners 
know  that  many  times  they  were  responsible  for  producing  fear  and 
shock  upon  their  patients  in  order  to  accomplish  their  operative  pro- 
cedures, and  have  therefore  familiarized  themselves  with,  and  are  giving 
their  patients  advantage  of  the  recognized  methods  that  science  now 
offers. 

The  clinical  research  work  on  shockless  opera- 

Grllt'j  tions,  accomplished  by  Dr.   Crile,   of  Cleveland,  is 

IHews.  really  a  revelation,  and  his  clinical  records  prove  the 

value  of  well-selected  methods.    He  says :  "The  word 

anesthesia — meaning  'without  feeling' — describes  accurately  the  effect  of 
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inhalation  anesthetics.  Although  no  pain  is  felt  in  operations  under  in- 
halation anesthesia,  the  nerve  impulses  set  up  by  surgical  operations 
reach  the  brain.  In  this  manner  traumatic  shock  is  caused.  How  can  we 
prevent  it  ?  On  the  kinetic  theory,  no  shock  could  be  produced  by  trauma- 
tizing a  territory  whose  nerve  connection  with  the  brain  has  been  broken 
by  nerve  blocking.  By  blocking  nerve  connection,  local  anesthetics  pro- 
tect the  brain 'against  destructive  psychic  stimulation  of  the  brain  cells, 
and  do  not  exclude  the  operative  stimulation ;  and  anesthetics  introduced 
hypodermically,  being  uncontrollable,  are  excluded  on  principle. 

"Each  anesthetic  covers  a  part  of  the  field,  but  there  is  no  single 
agent  that  alone  can  produce  anoci-association,  which  is  the  goal  of 
operative  surgery.  We  therefore  do  not  advocate  ether  alone,  nor  chloro- 
form alone,  nor  nitrous  oxid  alone ;  we  do  not  advocate  local  anesthesia 
alone,  nor  morphine  and  scopolamine  alone,  nor  spinal  anesthesia  alone ; 
but  through  selection  and  combination  of  anesthetics  we  aim  to  attain 
an  anesthesia  that  will  exclude  all  stimuli  from  the  brain  and  thereby 
attain  anoci-association." 

In  surgery  it  has  been  proved  that  there  is  no 
flnocl-  single  anesthetic  agent  that  alone  can  produce  anoci- 

Hssociation.  association.     Stimuli  are  carried  to  the  brain  by  the 

afferent  nerves  which  cause  pathological  changes  in 
the  brain  cells,  whether  the  patient  is  under  a  general  anesthetic  or  not. 

The  patient's  fear  of  the  operating  room,  unsoothing  words,  and  the 
dread  of  taking  an  anesthetic;  the  rough  manipulation  of  the  tissues 
during  the  operation,  and  the  ungentle  post-operative  manipulation ;  all 
these  things  generate  harmful  stimuli  which  are  sent  to  the  brain  and 
cause  detrimental  effects,  the  stored-up  energy  in  the  normal  brain  cells 
being  destroyed. 

These  harmful  stimuli,  which  in  the  past  have  played  an  important 
role  in  causing  a  high  mortality  rate,  are  now  blocked  by  the  anoci- 
association  method,  and  in  consequence  there  is  a  decrease  in  the  mor- 
tality rate  to  an  extent  one  can  hardly  believe.  This  new  principle  ex- 
cludes all  harmful  stimuli  reaching  the  brain,  and  the  bad-risk  patient 
has  a  greater  chance  to  live  than  the  patient  who  is  operated  upon  with- 
out .the  blocking  of  these  impulses. 

Several  years  ago  it  was  found  that  the  respirator}',  cardiac  and  the 
vaso-motor  centers  discharge  their  energy  in  response  to  traumatic  stimuli 
applied  to  sensitive  locations  on  the  body  during  surgical  anesthesia.  The 
central  station  is  awake  to  the  condition  and  readily  responds  to  the 
harmful  messages,  thereby  causing  physiologic  exhaustion.  How  is  this 
accomplished  in  modern  surgery?  It  is  accomplished  through  the  em- 
ployment of  a  combination  of  methods ;  they  are : 
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1 I )  By  exclusion  of  fear  and  dread  of  the  operation. 

(2)  By  the  administration  of  morphine  and  scopolamine  one  hour 
before  the  operation. 

(3)  By  the  scientific  administration  of  nitrous  oxid  and  oxygen. 

(4)  By  infiltrating  the  subcutaneous  tissue  where  the  incision  is  to 
be  made  with  a  novocain-suprarenin-Ringer  solution. 

(5)  Careful  post-operative  treatment. 

As  soon  as  the  incision  is  made  through  the  skin,  which  has  previ- 
ously been  anesthetized  by  a  local  anesthetic,  the  fascia  and  other  tissues 
are  next  infiltrated  and  divided.  If  anesthesia  is  complete,  all  sensory 
nerve  endings  are  paralyzed  and  no  afferent  impulses  are  generated,  and 
complete  relaxation  of  the  tissues  is  secured. 

By  the  nerve-blocking  method  the  pain  inflicted 

Herve  by  trauma  is  relieved  and  the  afferent  pain  impulses 

Blocking.  are    absent   and    do    not    register   their    detrimental 

effects  upon  the  brain  cells,  as  is  the  case  when  the 

pain  impulses  are  not  blocked.     The  man  at  the  speaking  end  of  the 

telephone  is  ringing  his  bell,  but  the  bell  at  the  central  station  is  not 

ringing  because  the  wires  between  the  two  'phones  are   disconnected. 

What  has  been  proved  to  be  the  result  of  such  technique?     A  lowering 

of  the  mortality  rate,  and  a  most  gratifying  post-operative  recovery  and 

comfort  to  the  patient.     Dr.  Crile  says :     "No  matter  how  extensive  the 

operation,  no  matter  how  sick  the  patient,  no  matter  what  part  is  involved, 

if  anoci-technique  is  perfectly  carried  out,  the  pulse  rate  at  the  end  of 

the  operation  is  the  same  as  at  the  beginning,  and  the  post-operative  rise 

of  temperature,  the  acceleration  of  the  pulse,  the  pain,  the  nausea,  and 

the  distension  are  minimized  or  wholly  prevented." 

It  is  needless  to  remind  you  that  many  of  the 
Dread  Of  operations  which  are  daily  performed  by  the  dental 

Dental  practitioner  are  equally  as  severe  in  producing  pain 

Operation.  as  many  performed  by  the  surgeon   for   which  he 

employs  anesthesia.  Is  it  not  just  as  important  that 
the  dental  practitioner  should  endeavor  to  eliminate  detrimental  factors 
from  his  operations  just  the  same  as  the  modern  surgeon?  It  is -true 
that  the  operations  that  the  dentist  is  called  upon  to  perform  are  not  so 
grave  in  character  as  those  of  general  surgery,  yet  they  are  just  as  im- 
portant, and  a  patient  appreciates  the  accomplishment  of  dental  service 
free  from  pain. 

How  is  it  possible  to  avoid  the  dread,  the  fear  and  the  pain  caused 
by  dental  operations?  It  can  be  accomplished  through  the  medium  and 
proper  application  of  novocain-suprarenin-Ringer  solution  and  nitrous 
oxid  and  oxygen.  When  these  agents  are  employed  by  skillful  hands, 
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the  harmful,  traumatic  and  psychic  stimuli  which  cause  physiologic  ex- 
haustion can  be  averted.  One  of  the  greatest  watchwords  both  in  the 
medical  and  dental  professions  is  prophylaxis ;  this  is  considered  to  be 
far  more  valuable  than  treatment,  and  it  is  self-evident  that  it  is  readily 
applicable  in  the  prevention  of  shock  and  collapse. 

Numerous  things  enter  into  the  prophylactic  treatment ;  one  of  these 
is  the  pre-operative  environment.  The  duty  of  the  dentist  by  no  means 
begins  in  the  operating  room  when  making  an  examination,  but  at  the 
time  the  patient  enters  the  reception  room.  The  patient  should  be  greeted 
by  a  tactful,  competent  assistant,  who  should  by  all  means  be  capable  of 
instilling  confidence.  If  this  is  followed  with  reassurance  by  the  operator, 
he  would  not  labor  under  adverse  conditions,  as  is  so  frequently  the  case. 
An  operator's  best  assurance  for  the  successful  accomplishment  of  his 
work  would  be  for  the  operator  himself  to  meet  and  use  diplomatic 
methods  in  allaying  his  mental  fear.  However,  it  is  unfortunate  that 
the  busy  operator  has  not  this  opportunity,  but  must  entrust  his  assistant 
to  establish  confidence.  It  is  a  recognized  fact  that  the  emotional  factors 
which  produce  fear  are  most  vital,  and  this  natural  fear  of  the  operation, 
which  is  always  present  to  a  greater  or  lesser  extent  in  every  individual, 
is  greatly  augmented  by  improper  pre-operative  environment.  Incon- 
siderate remarks  by  some  one  in  the  office,  the  sight  and  sound  of  in- 
struments, rough  handling,  all  tend  to  augment  the  resistance  of  the 
patient,  who,  no  doubt,  many  times  is  in  a  condition  to  become  easily 
excited.  The  diplomatic  operator  eliminates  these  adverse  factors  through 
the  medium  of  proper  pre-operative  environment  and  accomplishes  his 
ideal  through  tactful  methods.  This  pre-operative  treatment  is  followed 
by  a  most  careful  operation  at  the  chair,  and,  if  the  operation  is  painful, 
by  the  use  of  a  pain-relieving  agent. 

OK  Significance  of  traumatic  and  emotional  Shock. 

We  know  that  an  anesthetic  is  given  to  inhibit 
Shock.  pain  in  surgery,  and  one  of  its  most  important  uses 

is  to  prevent  shock.  Dr.  De  Ford  gives  us  a  good 
definition  for  shock,  which  is  as  follows:  "Shock  is  a  condition  of  de- 
pression, produced  by  exhaustion  of  the  medullary  centers  controlling 
respiration  and  circulation,  by  a  too  sudden,  too  painful,  too  forcible,  or 
too  prolonged  stimulation  of  the  afferent  nerves,  the  essential  phenomenon 
being  a  diminution  of  blood  pressure." 

We  can  divide  shock  into  two  phases,  namely,  psychical  and  physical. 
The  etiological  factor  of  psychical  or  emotional  shock  is  fear  and  dread 
of  the  operation.  It  is  almost  a  daily  occurrence  that  we  meet  patients 
of  this  type,  and  we  must  combat  the  existing  conditions  in  these  cases. 
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The  dread  of  being  hurt  is,  in  a  large  percentage  of  cases,  as  wearing 
on  the  nervous  system  as  physical  pain,  and  it  is  not  always  the  structure 
involved,  but  the  exhaustion  of  nerve  centers,  that  causes  shock.  After 
the  nerve  cells  have  been  subjected  to  pain  caused  by  trauma  during  dental 
procedures  for  a  prolonged  time,  a  condition  soon  supervenes,  known  as 
dental  fatigue.  This  dental  fatigue  of  the  system  differs  only  in  a  small 
degree  from  collapse  or  shock.  Fear  is  a  factor  born  of  the  innumerable 
injuries  in  the  course  of  evolution  and  its  phenomena  are  based  upon 
scientific  principles  and  in  many  cases  may  be  just  as  vital  to  the  patient 
as  produced  trauma,  and  may  cause  physiologic  exhaustion. 

The  skilled  dentist  of  to-day  has  valuable  anesthetics  at  his  com- 
mand, and  the  demand  that  modern  civilization  is  making  upon  our  vital 
forces  is  so  great  that  anesthesia  is  imperatively  called  for  in  painful 
dental  operations,  and  the  methods  we  now  have  will  permit  dental  ser- 
vice to  be  performed  with  a  degree  of  comfort  heretofore  unattainable. 
A  patient  who  is  laboring  under  the  dominance  of  fear  may  have  his 
dischargeable  nervous  energy  used  up  by  this  one  factor,  or  by  the 
pain  resulting  from  trauma  upon  the  teeth.  This  discharge  of  nervous 
energy,  which  we  may  call  dental  fatigue,  is  the  physiologic  response 
for  the  sole  purpose  of  self-preservation,  and  is  a  stimulus  which  causes 
physiologic  exhaustion.  Science  has  taught  us  that  the  central  nervous 
system  retains  an  impression  of  the  previous  stimulation,  and  a  second 
stimulation  applied  at  a  proper  time  after  the  first  stimulation  adds 
itself  to  the  retained  impression  of  the  first  impression.  Take,  for 
example,  a  patient  who  is  suffering  pain,  and  the  adequate  stimuli  are 
continually  repeated  by  the  rapidly  revolving  bur  or  by  the  broach ;  the 
new  stimulus  is  received  before  the  previous  one  has  vanished,  and  in 
such  cases  a  higher  maximum  is  reached  than  is  possible  under  a  single 
stimulus.  Repeated  pain  producing  stimuli,  or  a  patient  laboring  under 
a  mental  strain  such  as  we  meet  with  in  our  practice  many  times,  will, 
if  indulged  in,  drain  the  receptacle  to  the  dregs ;  how  may  this  be  over- 
come, and  what  is  a  practical  application?  Proper  pre-operative  treat- 
ment, nerve  blocking  and  general  anesthesia.  When  the  proper  methods 
are  used,  dental  fatigue,  pain  and  shock  can  be  eliminated ;  and  it  should 
teach  us  that  there  is  something  more  in  cavity  preparation  than  me- 
chanical art,  and  something  more  in  the  practice  of  dentistry  than  diag- 
nosis, treatments,  mechanical  and  operative  work;  and  it  should  be  re- 
garded as  a  great  stepping-stone  toward  efficient  progress  and  for  the 
relief  of  suffering  humanity. 

Local  flnestlKsla. 

In  every  case  requiring  anesthesia  we  should  carefully  judge  whether 
local  anesthesia  is  to  be  used  instead  of  general  anesthesia.  The  nature 
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of  the  operation  and  the  physical  condition  of  the  patient  must  always 
be  taken  into  consideration  in  selecting  the  anesthetic  to  be  given,  and 
the  anesthetist  must  not  be  too  hasty  in  his  decision.  In  recent  years 
modern  surgery  has  recognized  the  value  of  local  anesthesia,  and  at  the 
present  time  extensive  operations  are  being  performed  under  it  and  its 
field  has  been  greatly  broadend  through  the  vast  amount  of  research 
work  which  has  been  accomplished  within  recent  years. 

Much  credit  is  due  the  large  number  who  have  contributed  to  this 
important  link  in  anesthesia,  especially  Braun,  the  father  of  local  anes- 
thesia; Crile,  on  anoci-association,  and  Fischer.  Many  extensive  opera- 
tions can  be  performed  under  nerve  blocking,  and  its  field  has  been 
greatly  broadened  by  the  knowledge  that  viscera  inervatejd ,  by  purely 
visceral  nerves  are  insensitive  and  sensation  exists  only  in  those  which 
receive  branches  from  the  somatic  nerves. 

In  recent  years  it  has  been  proved  that  viscera  may  be  cut,  sutured 
and  handled  without  any  severe  pain  if  they  are  not  pulled  upon.  It 
has  been  found  that  in  removing  an  appendix  the  only  pain  felt  will  be 
when  the  meso-appendix  is  pulled  upon  or  adhesions  to  the  parietal 
peritoneum  are  separated.  Some  of  the  greatest  advantages  of  operating 
under  nerve  blocking  are  freedom  from  the  danger  of  anesthetic  accident, 
blood  changes  and  post-anesthetic  discomfort  and  dangers. 

The    disadvantage    of    local    anesthesia    is    the 

DUadoatttaacj          knowledge  of  the  patient  as  to  what  is  taking  place, 

Of  Coctl  and  this  may  be  overcome  in  nearly  every  case  if  the 

JlntStlKda.  anesthetist    is    tactful,    masterful   and   assuring   and 

engages  the  patient  in  conversation.  Many  sur- 
geons are  now  employing  local  anesthesia  with  satisfaction  in  the  fol- 
lowing cases  :  Appendicitis,  radical  cure  of  hernia,  strangulated  hernia, 
as  well  as  other  forms  of  hernia,  empyema,  typhoid  perforation,  gas- 
trostomy,  tracheotomy,  goiter,  rib-resection,  inguinal  colostomy,  various 
amputations,  varicocele,  hydrocele,  circumcision,  tuberculous  glands  of 
neck,  drainage  of  cysts,  ligation  of  arteries,  as  well  as  numerous  other 
surgical  operations. 

The  application  of  a  drug  to  the  mucous  mem- 

Cocali,  brane  or  skin  for  the  elimination  of  pain  is  as  old 

as  the  practice  of  surgery;  for  example,  the  use  of 

highly  volatile  drugs  as  a  refrigerating  spray  was  used  quite  extensively 

until  Roller  in  1884  introduced  the  use  of  cocain  hydrochloride.     This 

date  went  down  in  history  as  the  beginning  of  local  anesthesia. 

A  great  many  deaths  occurring  from  cocain  and  the  idiosyncrasy 
many  possessed  against  the  drug  caused  much  research  work  for  a  drug 
endowed  with  a  less  toxic  effect  yet  capable  of  the  same  anesthetizing 
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power.  Within  the  province  of  dentistry,  oral  surgery,  as  well  as  general 
surgery,  in  which  operative  intervention  demands  an  anesthetic,  research 
workers  have  sought  for  an  agent  whereby  the  nerve  endings  supplying 
circumscribed  areas  could  he  blocked  with  safety,  and  the  operation  be 
performed  while  the  patient  is  fully  conscious.  Such  hope  has  been 
realized  through  the  medium  of  nerve  blocking. 

It  is  now  possible  by  following  well-defined  technique  to  block  nerve 
trunks  and  to  accomplish  our  work  in  a  most  satisfactory  manner  with 
the  patient  free  from  pain. 

Local    anesthesia    may    be    produced    by    two 
Cocal  methods :      First,  by   inhibiting  the   function  of  the 

Anesthesia.  terminal    endings    of    the    peripheral    nerves.      This 

renders  these  terminal  nerves  within  a  "circum- 
scribed area"  incapable  of  transmitting  painful  afferent  impulses,  and  is 
termed  "terminal  anesthesia."  Second :  By  blocking  the  nerve  trunk  or 
trunks  at  some  distant  point  from  the  field  of  operation.  The  point 
detnnined  upon  for  blocking  the  nerve  trunk  or  trunks  may  be  in  any 
desirable  location  between  the  peripheral  nerve  ending-  and  the  brain. 
This  is  known  as  "nerve  blocking" ;  however,  some  operators  term  this 
conductive  anesthesia. 

Nerve  blocking  anesthesia  may  be  produced  by 
nerve  perineurial   or   endoneurial   injections.      In   the   per- 

BlOCkinfl.  ineurial   injections   the   solution   is   injected   into  ths 

tissues  near  the  nerve  trunk  and  the  anesthetic  solu- 
tion infiltrates  through  the  perineurium,  which  anesthetizes  the  neurones. 
In  the  endoneurial  method  the  needle  should  pierce  the  nerve  sheath  and 
the  solution  is  injected  into  the  nerve  trunk  proper.  The  perineurial 
method  is  preferable ;  however,  the  same  requires  a  few  minutes  longer 
to  produce  complete  anesthesia  of  the  central  neurones.  No  doubt  the  per- 
ineurial method  is  better  than  the  endoneurial  method  of  puncturing  the 
nerve  trunk.  It  is  rather  difficult  to  ascertain  whether  or  not  the  point  of 
the  needle  is  inserted  into  the  nerve  trunk  during  nerve  blocking  injections. 
I  have  never  experienced  the  slightest  difficulty  in  this  respect  from 
neuritis  or  prolonged  anesthesia. 

The    specialist    or    practitioner    taking    up    the 

Requirements  various   forms   of   local   anesthesia,   and   more   espe- 

for  nerve  cially  nerve  blocking,  must  appreciate  that  it  involves 

Blocking.  many  important  details,  and  that  each  step  is  a  well- 

defined  and  separate  feature  and  that  neglect  or 
oversight  in  any  of  the  details  may  result  in  unsatisfactory  results. 

The  following  should  be  observed  in  order  to  obtain  the  best  results : 
i.     Strict  adherence  to  asepsis. 
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2.  A  thorough  knowledge  of  the  anatomical  parts. 

3.  Carefully  selected  equipment. 

4.  The  use  of  an  isotonic  anesthetic  solution  composed  of  ingredi- 
ents  corresponding  to   the  physiological   laws   of  osmotic   pressure   and 
functions  of  the  living  cell. 

5.  Thorough  familiarity  with  all  phases  of  the  technique. 

6.  Judicious  selection  of  the  correct  method  to  be  employed  in  each 
individual  case. 

7.  Diagnosis  of  any  and  all  existing  conditions. 

When  very  weak  solutions  of  cocain  were  used  by  the  infiltration 
methods,  intoxications  were  still  encountered,  and  later  on  a  small  amount 
of  the  extract  secured  from  the  suprarenal  gland  was  added,  and  it  was 
found  by  combining  the  two  drugs  that  the  extract  not  only  enhanced 
the  anesthesia  in  a  circumscribed  area  by  producing  an  almost  bloodless 
field,  but  it  made  possible  the  employment  of  a  much  weaker  solution  and 
prevented  to  a  considerable  extent  the  absorption  of  the  anesthetic. 

Clinical   records   show   that   the   use   of   cocain, 
DOPOdin.  even  in  the  hands  of  the  most  skilled,  has  many  times 

caused  disastrous  results  due  to  its  toxicity,  and  it 
is  now  classed  among  the  dangerous  drugs.  Of  the  large  number  of 
substitutes  for  cocain,  it  seemed  that  none  was  capable  of  fulfilling  the 
requirements  of  an  ideal  local  anesthetic  until  novocain  was  discovered 
and  synthetically  prepared  in  1905.  The  consensus  of  opinion  is  that 
this  drug,*combined  with  the  extract  of  the  suprarenal  gland  or  synthetic 
suprarenin  in  Ringer's  solution,  is  practically  non-toxic,  fulfills  the  re- 
quirements, and  is  ideal  for  local  anesthesia. 

The  injecting  solution  should  possess  the  follow- 
PrOpeitiM  in£  properties   for  conductive  and  infiltration  anes- 

Rcquisite  in  thesia : 

Ch(  Solution.  i.     It  should  not  produce  irritation  s  nor  cause 

injury  to  the  tissue.  It  should  be  absorbed  without 
causing  any  reaction,  such  as  inflammation,  hyperemia,  or  necrosis. 

2.  When  injected,  its  temperature  should  be  near  the  body  tem- 
perature. 

3.  The  solution  should   contain  an  accurate  amount  of  the  anes- 
thetic, suprarenin  and  Ringer's  constituents,  and  should  not  give  an  acid 
reaction. 

4.  It  must  be  isotonic  with  the  blood  and  should  contain  the  smallest 
percentage  of  the  anesthetic  agent  to  render  the  part  anesthetic. 

5.  It  should  be  free  from  harmful  admixtures  and  less  toxic  than 
cocain. 

6.  It   should  be   compatible   with   synthetic   suprarenin,   practically 
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identical  with  the  active  principle  of  the  suprarenal  gland,  or  adrenalin, 
itself. 

7.     The  injecting  solution  should  be  absolutely  sterile. 

Results  show  that  novocain  has  the  same  paraylzing  action  on  the 
peripheral  nerve  ending  as  cocain,  and  when  properly  prepared  produces 
no  irritation  and  its  toxic  effect  is  almost  nil.  Rraun  states  that  novo- 


Figure  1 — Shows  a  kymographic  tracing  of  blood  pressure  and  respiration  which  were  t«ken 
simultaneously  on  a  dog  by  the  writer.  The  tracing  shows  a  normal  blood  pressure  and 
respiration  after  fifty  cubic  centimeters  of  a  2%  Novocain-Suprarenin -Ringer  solution  was 

injected    into    the    animal. 

cain  is  seven  times  less  toxic  than  cocain  and  three  times  less  toxic  than 
its  other  substitutes.  From  personal  experience  with  this  drug  I  have 
found  that  in  normal  doses  it  has  practically  no  action  whatever  upon  the 
heart  or  respiration,  and  its  general  after-effects  after  its  absorption  can 
hardly  be  detected,  for  neither  the  cardiac  nor  respiratory  centers  are 
influenced.  |l  f'M'^'Wi 

From  personal  experience  in  clinical  research,  I  have  found  by  in- 
jecting a  two  per  cent,  solution  in  an  amount  exceeding  the  quantity  nec- 
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essary  in  any  dental  operation,  that  there  is  no  noticeable  effect  on  the 
kymographic  tracings  of  respiration  and  blood  pressure. 

At    the    present    time,    Dr.    L.    C.    Emenhiser 
Experiments,  and  myself,  under  the  personal  direction  of  Prof. 

W.  D.  Zoethout,  are  carrying  out  a  series  of  experi- 
ments in  the  physiological  laboratory  of  the  Chicago  College  of  Medicine 
and  Surgery.  These  experiments  are  being  carried  out  upon  animals,  and 
in  practical  cases  upon  patients.  Various  quantities  and  concentrations 
of  the  solution  are  injected  into  animals  under  different  conditions,  and 
the  results  of  the  injections  are  registered  by  the  kymograph.  Up  to 
this  time  our  results  have  been  most  gratifying  as  varying  quantities 
of  the  injected  solution  show  practically  no  effect  upon  respiration  and 
blood  pressure  (Fig.  i).  Our  research  findings  when  completed  will 
be  printed  in  the  American  Journal  of  Physiology. 

This  report  will  undoubtedly  be  of  much  value  to  those  interested 
in  local  anesthesia  and  research  work.  We  also  hope  to  discourage  the 
promiscuous .  use  of  local  anesthetic  preparations  containing  unknown 
formulas,  or  preparations  compounded  from  ingredients  not  recognized 
by  the  U.  S.  Pharmacopoeia  or  Dispensatory.  Many  dentists  are  inclined 
to  inject  solutions  of  unknown  formulas  and  unknown  toxicity  into  pa- 
tients, and  we  earnestly  hope  to  make  a  comparative  report  on  the  toxicity 
and  pharmacological  effect  of  as  many  different  preparations  as  may  be 
secured  and  to  attempt  to  discourage  the  use  of  those  preparations  not 
withstanding  proper  tests. 

Novocain,  by  itself,  causes  a  slight  vaso-dilation 
€ffCCf$  Of  which  is  counteracted  by  the  addition  of  suprarenal 

nOPOCaitt  and  extract  and  its  anesthetizing  power  is  considerably 

Suprartnia.  strengthened  by  this  mixture.    The  suprarenin,  which 

is  secured  from  the  suprarenal  gland,  or  the  synthet- 
ically prepared  suprarenin,  has  the  power  of  causing  a  vaso-constriction 
of  the  arterioles  within  the  injected  area,  which  causes,  a  slow  absorption 
of  the  drugs,  thereby  maintaining  anesthesia  for  a  considerable  length 
of  time.  The  vaso-constriction  readily  retards  absorption  and,  under 
these  conditions,  the  area  of  anesthesia  is  restricted  to  the  field  of  in- 
jection. The  combination  of  these  two  drugs  is  ideal;  for  the  behavior 
of  each  drug  is  advantageous  in  nerve  blocking.  The  amount  of  vaso- 
constriction  is  of  utmost  importance,  as  this  determines  the  anesthetizing 
intensity  of  the  novocain  to  a  greater  or  lesser  degree. 
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Preparation  of  the  Injecting  Solution. 

It  is  necessary  that  the  anesthetic  solution  be  most  carefully  pre- 
pared ;  the  drugs  must  be  of  the  purest  quality,  and  the  solution  must 
be  sterile ;  by  no  means  should  it  be  allowed  to  come  in  contact  with  any 
impurities  during  its  preparation. 

Personally,  I  employ  a  two  per  cent,  solution  in  the  majority  of  my 
operations;  however,  I  have  used  a  one  per  cent,  solution  in  a  number 
of  complicated  cases  and  the  results  have  been  most  gratifying.  With 
children  and  delicate  individuals  possessing  an  impaired  physical  con- 
dition, the  one  per  cent,  solution  is  found  very  efficient.  Two  vehicles 
may  be  used  in  making  up  the  local  anesthetic  solution ;  they  are  physi- 
ological saline  and  Ringer's  solution.  I  prefer  Ringer's  solution  because 
it  contains,  in  addition  to  sodium  chloride,  KC1  and  CaCl2,  which  causes 
it  to  conform  more  closely  to  the  chloride  composition  of  the  blood.  It 
is  a  well-known  fact,  that  the  inorganic  salts  are  elements  whose  stimu- 
lating influence  upon  the  heart-beat  is  most  striking,  and  last  but  not  least 
are  absolutely  essential  in  producing  an  isotonic  solution.  A  striking 
difference  in  the  action  of  physiological  saline  and  Ringer's  solution,  is 
observed  in  physiological  experiments.  If  the  heart  of  a  frog  or  terrapin 
is  bathed  with  a  solution  of  physiological  saline  it  will  be  found  that  it 
stimulates  the  beat  for  a  short  while,  but  it  soon  grows  weaker,  and 
then  if  a  solution  containing  a  proper  mixture  of  sodium,  calcium,  and 
potassium  chlorides  is  added,  the  beat  is  stimulated  to  a  marked  degree, 
and  can  be  maintained  for  several  hours.  It  is  a  recognized  fact  that 
these  salts  exercise  an  important  part  in  the  production  of  a  rythmical 
beating  heart,  and  experiments  prove  that  each  has  its  special  role. 

Only  fresh  distilled  water  should  be  used,  and 

freshly  Distilled        ^e  best  distilled   water  will  be  obtained  by  each 

Water  operator  preparing  what  he  uses.     It  is  better  and 

RecOMMCndel.          more  satisfactory  if  the  dentist  has  his  own  still  and 

prepares  a  small  quantity  of  distilled  water  every 

few  days,  and  much  better  than  to  purchase  distilled  water  at  a  drug 

store.     Many  druggists  obtain  their  supply  from  a  laundry  or  ice  plant, 

and  upon  tests  being  made,  quite  frequently  the  water  will  be  found  to 

be  contaminated  and  some  fine  cultures  of  bacteria  can  be  obtained  from 

the  same  by  inoculating  culture  media  from  many  of  the  specimens. 

When  preparing  the  injecting  solution,  the  novocain  dissolver  is 
filled  with  an  excess  of  distilled  water.  It  is  then  held  over  the  flame 
and  brought  to  the  boiling  point  and  so  maintained  for  at  least  five 
minutes.  Then  the  excess  water  should  be  poured  off  and  the  quantity 


to  be  injected,  retained  in  the  dissolver.  To  each  cubic  centimeter  add 
one  novocain-suprarenin-Ringer's  tablet.  This  tablet  contains  sufficient 
novocain  to  give  a  two  per  cent,  solution  and  sufficient  suprarenin  to 
cause  vaso-constriction  of  the  blood  vessels  to  hold  the  anesthesia  for 
approximately  one  hour,  and  the  correct  proportions  of  Ringer's  con- 
stituents to  render  an  isotonic  solution.  This  is  all  accomplished  by 
adding  the  one  tablet.  After  the  desired  number  of  tablets  have  been 
added  to  the  vehicle  it  is  raised  to  the  boiling  point.  If  Ringer's  solution 
is  kept  as  a  stock  solution  and  each  amount  used  is  boiled  for  five  min- 
utes a  certain  amount  of  the  water  is  lost  owing  to  evaporation  and  the 
once  isotonic  Ringer's  solution  is  changed  to  a  hypertonic  solution.  A 
number  of  severe  and  exacting  tests  have  been  made  in  our  research 
work  by  injecting  different  quantities  and  percentages  into  animals  and 
recording  the  results  of  respiration  and  blood  pressure  upon  the  kymo- 
graph, and  in  all  the  tests  both  chemical  and  physiological  in  the  labora- 
tory and  in  thousands  of  practical  injections  upon  patients  by  well- 
known  operators,  the  results  have  been  very  gratifying  and  in  every 
way  satisfactory. 

I  use  a  two  cc.  special  syringe  equipped  with  a  removable  hub  and 
seven  iridio-platinum  needles.  These  needles  are  sufficient  for  all  in- 
jections, both  intraoral  and  extraoral  and  vary  in  length  and  diameter 
The  syringe  and  needles  are  sterilized  in  boiling  water  after  each  opera- 
tion, and  then  are  placed  in  a  solution  of  seventy  per  cent,  alcohol.  I 
employ  a  glass  sterilizer,  free  from  metal  and  equipped  with  a  porcelain 
rack,  for  syringes,  novocain  dissolvers,  pliers,  lancet  and  extra  needles. 
Upon  removing  the  syringe  from  the  alcohol  solution,  distilled  water  is 
drawn  into  the  syringe  and  care  is  taken  to  remove  all  traces  of  alcohol. 
Before  making  an  injection  the  needle  is  passed  into  the  flame  and 
brought  to  a  white  heat  to  burn  off  all  alcohol  and  to  thoroughly  sterilize 
it.  The  needle  is  now  dipped  into  the  crucible  containing  the  injecting 
solution,  and  the  syringe  is  filled,  taking  great  care  to  protect  the  needle 
from  contamination. 

Preparation  of  the  Patient  for  Coca)  flne$tb« la  and  Strict  Adherence  to  JUtpsis. 

Successful  surgery  is  clean  surgery.  Asepsis  is  the  practice  of  thor- 
oughness in  a  wound  already  sterile.  Sepsis  is  a  condition  where  specific 
or  infective  bacteria  exist,  and  where  inflammation  in  some  degree  always 
follows.  Antisepsis  is  the  destroying  of  germs  or  septic  conditions  pres- 
ent in  wounds  or  tissues  by  the  use  of  some  germicidal  agent.  It  is  need- 
less to  say  that  a  strict  adherence  to  asepsis  must  be  followed  in  all  forms 
of  local  anesthetic  injections.  I  know  that  it  is  practically  impossible  to 
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render  the  mucous  membrane  absolutely  sterile  by  the  reason  of  the  deli- 
cacy thereof,  but  we  may  have  an  almost,  if  not  quite  a  sterile,  field,  for  the 
puncture  of  the  needle.  We  all  know  that  many  different  forms  of 
micro-organisms  are  present  in  the  mouth;  hence  it  follows  that  we  must 
be  very  careful  in  considering  any  and  all  existing  conditions.  Any 
operation,  no  matter  how  small  or  insignificant,  should  be  performed 
aseptically  and  with  the  utmost  regard  for  the  principles  of  asepsis.  The 
puncturing  of  the  mucous  membrane  during  the  inserting  of  the  needle 
prior  to  making  an  injection  seems  of  little  importance  to  some  prac- 
titioners, and  while  it  is  true  the  tissue  may  tolerate  numerous  punctures, 
yet  it  is  inevitable  that  the  practitioner  who  disregards  asepsis  will  un- 
doubtedly regret  such  procedure  in  the  future.  Nerve  blocking  injections 
have  considerable  advantage  over  other  methods  of  producing  local  anes- 
thesia because  the  needle  puncture  is  made  at  a  point  some  distance  from 
the  field  of  operation  and  should  always  be  in  healthy  tissue.  This  is 
true  in  practically  all  dental  operations.  In  such  cases  as  operative 
dentistry  the  oral  cavity  is  more  or  less  free  from  pus  and  the  nerve 
blocking  injections  may  be  made  by  the  intraoral  method.  However,  if 
the  oral  cavity  is  in  a  septic  condition,  pus  being  present,  and  the  tissue 
indicating  inflammation  the  needle  should  be  inserted  in  the  tissue  with 
caution.  In  some  cases  it  is  preferable  to  block  the  nerves  by  the  ex- 
traoral  method,  as  in  cases  of  fracture  of  the  superior  or  inferior  max- 
illary, and  in  impacted  third  molars  coupled  with  infection  producing 
partial  or  complete  closure  of  the  jaws  or  any  other  condition  that  seems 
advisable  to  the  operator. 

If  the  intraoral  method  is  used  the  tissues  in 
Todini  aid  ^e  ora*  cavity  should  be  sprayed  with  an  efficient 

€tbyl  fllcobol  antiseptic  solution.  The  mucous  membrane  in  the 
Tpr  Sterilizing  Gum.  range  of  the  needle  puncture  should  be  thoroughly 
dried.  This  is  best  accomplished  by  using  medium- 
sized  pieces  of  sterile  gauze,  followed  by  hot  air  application.  A  large 
area  of  the  tissue  should  be  prepared  and  care  should  be  taken  so  as  not 
to  permit  the  part  to  become  moist  with  saliva.  Following  this  an  effi- 
cient antiseptic  and  germicidal  solution  should  be  applied.  I  have  tried 
many  different  preparations  for  this  purpose  and  have  found  none  as 
efficient  as  equal  parts  tincture  of  iodine  and  ethyl  alcohol.  This  gives 
a  three  and  one-half  per  cent,  solution  of  iodine  and  minimizes  the  pos- 
sibility of  causing  sloughing  or  cauterizing  the  surface  of  the  mucous 
membrane.  The  tincture  of  iodine  is  one  of  the  most  effective  antiseptics 
known  to  surgery.  Being  introduced  into  a  tissue  containing  bacteria  it 
will  destroy  the  bacteria  and  leave  the  tissue  in  the  best  possible  con- 
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Figure    2 — Lateral    view    of    wet    specimen    showing    point    of    incision    in    order    to    expose    the 
Gasserian    Ganglion    and    its    branches;    Internal    Maxillary    Artery    as    well    as    many    other    im- 
portant  structures   located   at   the   base    of   brain. 

dition  for  repair.  The  alcohol  in  the  solution  is  of  value  in  reducing  the 
amount  of  iodine  in  the  U.  S.  P.  formula  and  in  addition  thereto  has 
some  germicidal  properties.  I  apply  this  solution  very  freely,  extending 
over  a  surface  varying  from  two  to  five  centimeters  in  diameter.  This 
antiseptic  solution  is  applied  to  the  particular  part  with  a  pledget  of 
cotton  wrapped  around  a  small  wooden  applicator  such  as  those  used  by 
nose  and  throat  specialists.  These  are  very  convenient  for  this  purpose 
and  are  inexpensive.  After  the  antiseptic  has  been  applied  to  the  sur- 
face care  should  be  exercised  so  as  not  to  permit  the  saliva  or  any  moist- 
ure to  come  in  contact  with  the  surface  prepared  for  the  puncture. 

The    needle    should    be    of    iridio-platinum   and 

Trldlo-Platlnum          after  it  has  been  passed  through  the  flame  and  heated 
Htedle.  to  a  red  heat,  then  it  should  be  inserted  in  the  pre- 

pared part.     Care  should  be  exercised  so  as  not  to 
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Figure  3 — Above  wet  specimen  was  sectioned  through  the  median  line.  Note  the  inner  nerve 
loop  which  is  formed  by  the  naso-palatine  and  anterior  palatine  nerves.  The  anterior 
palatine  nerve  is  exposed  in  posterior  part  of  middle  meatus.  A  large  clot  of  blood  was 
removed  from  the  base  of  the  frontal  lobes  of  the  brain  due  to  the  presence  of  the  tumor 
which  can  be  seen  in  the  nasal  cavity.  Circle  represents  the  outline  of  blood  clot. 


permit  the  sterile  needle  to  come  in  contact  with  the  teeth,  tongue,  or 
anything  that  is  not  sterile.  If  the  injection  is  to  be  made  extraorally 
the  skin  should  be  thoroughly  cleansed,  followed  by  a  seven  per  cent, 
solution  of  iodine. 

In  order  to  relieve  the  hypersensitive  patient  of 

Preliminary  the  feeling  of  anxiety,  and  to  diminish  restlessness 

fldminUtratloni.        and  apprehension,  I  find  it  advisable  in  many  "cases 

to  administer  a  preliminary  agent,  such  as  nitrous 

oxid  and  oxygen  analgesia,  bromural  or  morphine  with  hyoscin.     In  the 

cases  where  bromural  or  nitrous  oxid-oxygen  analgesia  has  been  employed, 

it  has  been  upon  nervous  or  neurasthenic  patients. 

The  pharmacology  of  bromural  which  is  chemically  combined  with 
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valarian  is  that  of  an  agreeable  hypnotic  and  sedative  and  can  be  admin- 
istered without  any  after  effects.  Where  it  is  used,  one  or  two  tablets 
should  be  administered  internally  thirty  minutes  before  injection. 

Nitrous  oxid  and  oxygen  analgesia  is  very  efficient,  it  has  been  of 
inestimable  value  to  me  in  the  execution  of  my  work  of  nerve  blocking. 
I  have  used  it  thousands  of  times  in  producing  that  much  talked  of — 
"twilight  sleep." 

Knowledge  of  the  flnatomy  necessary. 

It  is  impossible  in  this  paper  to  go  into  the  anatomy  that  is  so  nec- 
essary for  the  operator  to  know,  I  must  refer  him  to  any  standard  text- 
book for  this  information.  I  wish  to  lay  special  stress  upon  the  absolute 
importance  of  a  thorough  knowledge  of  all  the  anatomical  parts,  such  as 
osteology,  land  marks,  the  nerve  branches  and  their  anastomosis,  in  order 
to  attain  results  in  nerve  blocking.  It  is  self-evident  that  if  one  is  not 
familiar  with  the  anatomy  and  the  anatomical  relations  (Fig.  2)  before 
attempting  to  give  nerve  blocking  injections,  he  will  not  secure  the  de- 
sired results,  and  will  only  subject  his  patients  to  experimental  pro- 
cedures. If  the  anesthetic  is  injected  in  the  proper  manner,  anesthesia 
will  be  obtained,  and  sensitive  cavities  can  be  prepared,  pulps  can  be  re- 
moved, teeth  can  be  extracted  or  other  oral  operations  be  performed, 
without  pain  to  the  patient. 

Anatomical  Specimens. 

The  writer  is  a  firm  believer  in  dissected  wet  anatomical  specimens 
for  the  reason  that  they  are  very  instructive.  In  giving  instruction  on 
this  subject  I  have  made  the  statement  that  one  can  obtain  more  practical 
knowledge  in  a  few  hours  conscientiously  devoted  to  this  study  by  ob- 
serving properly  prepared  wet  dissected  specimens,  than  to  spend  days 
perusing  books  on  anatomy.  It  has  been  my  pleasure  to  prepare  a  large 
number  of  specimens  which  have  proved  to  be  of  immeasurable  value  to 
me  as  well  as  to  those  taking  special  instruction  in  the  various  phases  of 
local  anesthesia. 

The  specimens  used  were  carefully  embalmed  and  prepared  before 
sectioning  at  various  levels.  Then  the  different  nerve  trunks  and 
branches,  ganglia,  arteries,  and  veins  were  carefully  exposed.  Time 
will  not  permit  me  to  explain  in  detail  the  specimens  at  this  time : 
they  will  be  shown  in  the  clinic  at  this  meeting  and  I  hope  that  all 
may  see  and  profit  by  them  ;  however,  I  desire  to  refer  to  one  of  the 
specimens  (Fig.  3).  The  section  was  cut  through  the  median  line.  An 
incision  was  made  through  the  skin  and  muscle  extending  from  the  ex- 
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ternal  angular  process  of  the  frontal  bone,  to  a  point  three  centimeters 
above  the  pterion,  then  to  a  point  posterior  and  down  just  anterior  to 
the  antitragus  and  continuing  as  far  down  to  a  point  midway  between  the 
sigmoid  notch  and  angle  of  the  mandible.  After  the  above  incision  was 
made  the  flap  of  skin  and  muscle  was  carefully  separated  from  the  peri- 
osteum over  portions  of  the  following  bones :  Temporal,  parietal,  sphen- 
oid, superior  maxillary,  ramus  of  inferior  maxillary  and  malar.  Por- 
tions of  these  bones  were  trephined  away  and  the  inferior  portion  of  the 
temporal  and  frontal  lobes  of  the  brain  removed. 

Then  the  following  structures  were  carefully  bared  and  exposed : 
Gasserian  ganglion  on  apex  of  petrous  portion  of  the  temporal  bone, 
first,  second  and  third  divisions  of  the  fifth  cranial  nerve.  Posterior, 
middle  and  anterior  superior  alveolar  nerves ;  Meckel's  ganglion ;  pos- 
terior, middle,  anterior  and  naso-palatine,  inferior  dental  and  lingual 
nerves.  The  internal  maxillary  artery  and  several  of  its  branches  are 
also  in  plain  view.  The  superficial  origin  of  the  fifth  cranial  nerve,  which 
is  at  the  side  of  the  pons  Varoli,  is  shown  passing  anteriorly  connecting 
the  Gasserian  ganglion.  All  of  the  fifth  cranial  nerve  and  all  of  its  im- 
portant branches  are  carefully  exposed  and  .traced  out  in  detail  to  their 
termination.  At  the  various  foramina,  such  as  intraorbital,  mental,  an- 
terior palatine,  posterior  palatine,  posterior  superior  alveolar,  and  inferior 
dental,  crescent-shaped  flaps  covering  the  exits  of  the  above  nerves  were 
made.  It  is  considered  good  practice  and  very  instructive  for  the  operator 
\vliQ  desires  to  become  efficient  in  anatomy,  depth  and  direction  of  the 
needle  to  prepare  and  insert  the  needle  in  specimens  and  then  expose  the 
nerve  trunk  at  the  point  of  injection  and  see  whether  or  not  the  needle 
is  properly  inserted.  Pardon  my  repeating  that  specimens  of  this  char- 
acter are  intensively  instructive  and  when  properly  studied  the  value  is 
unlimited.  It  is  true  that  many  hours  are  required  to  properly  prepare 
the  specimens,  but  one  is  amply  repaid  by  the  careful  dissection  required 
to  properly  prepare  them. 

Consillectomy  and  fldenectomy  through  the  medium  of  nerve  Blocking. 

After  much  research  in  this  particular  phase  of  nerve  blocking  for 
tonsil  and  adenoid  removal,  I  am  highly  gratified  by  the  results  so  far 
obtained,  and  hope  within  the  near  future  to  complete  the  technique  of 
nerve  blocking  for  this  branch  of  surgery  and  will  later  publish  the  same 
in  detail.  This  particular  phase  of  nerve  blocking  has  created  great  in- 
terest among  the  throat  specialists,  and  promises  to  be  of  great  material 
assistance  to  them  in  the  removal  of  tonsils  and  adenoids. 


Jfdoantages  of  nerve  Blocking. 

The  advantages  of  nerve  blocking  are  numerous  but  the  following 
will  serve  as  suggestions  of  some  of  the  most  important: 

The  duration  may  be  changed  by  varying  the 

L  Cong  Duration,  amount  of  the  vaso-constricting  agent  The  long  du- 
ration is  of  great  value  to  the  operator  for  the  re- 
moval of  impacted  third  molars,  reducing  fractures,  treating  the  antrum, 
root  amputation,  removal  of  tumors,  cavity  preparation,  removal  of  pulps 
and  many  other  similar  operations  which  may  come  within  the  observa- 
tion and  practice  of  the  oral  surgeon  or  general  practitioner. 

2.  Large  or  small  areas  may  be  anesthetized,  depending  upon  the 
nerve  branch  or  branches  blocked. 

3.  Anesthesia  is  secured  of  infected  or  inflamed  areas  by  blocking 
the  nerve  branch  at  a  point  some  distance  from  the  operative  field  and  in 
the  healthy  tissue. 

4.  Nerve  blocking  injections,  when  skillfully  made,  are  without  pain 
for  the  reason  that  the  needle  is  inserted  and  the  solution  injected  in  the 
mucous  membrane  and  in  loose  connective  tissue. 

5.  One  or  two  insertions  of  the  needle  will  block  the  operative  field, 
depending,  however,  upon  the  nature  of  the  operation  and  the  area  to  be 
blocked. 

6.  Co-operation  of  the  patient.     It  is  well  known  that  this  is  of 
material  advantage  to  the  operator,  because  he  can  operate  with  ease 
and  complete  the  operation  on  the  patient  with  a  minimum  amount  of 
laceration  and  without  the  inspiration  of  blood  and  mucus. 

Precautions. 

1.  The  anesthetic  solution  when  injected  should  be  near  that  of  the 
body  temperature  and  must  be  discharged  slowly  from  the  syringe  and 
under  very  moderate  pressure. 

2.  The  syringe  and  needle  should  be  moved  back  and  forth  slightly 
while  discharging  the  solution  into  the  tissues. 

3.  Better  and  quicker  results  will  be  obtained  by  having  the  bevel 
of  the  needle  toward  the  nerve  branch  and  injecting  the  solution  toward 
such  nerve  branch  or  branches  and  not  away  from  them. 

4.  The  anesthetic  solution  must  be  allowed  sufficient  time  to  produce 
anesthesia  of  the  nerve  trunk. 

5.  Use   iridio-platinum   needles    containing   a   high   percentage   of 
iridium  and  of  sufficient  diameter  and  length. 
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Figure  4 — Horizontal  section  of  a  specially  prepared  specimen.  The  incision  extended  from 
the  angle  of  the  mouth  1  cm.  above  and  parallel  to  the  occlusal  plane  of  the  lower  teeth 
posteriorly  through  the  base  of  the  brain.  This  section  shows  the  hypodermic  syringe  and 
needle  in  the  first  position  for  blocking  the  inferior  dental  and  lingual  nerves.  The  point 
of  the  needle  is  resting  against  the  periosteum  covering  the  inner  oblique  line  of  the  Ascending 
Ramus.  Note  the  needle  is  parallel  with,  and  one  centimeter  above  the  occlusal  plane  of 

the    lower    teeth. 


6.  Use  carefully  selected  equipment. 

7.  Keep  the  needle  out  of  muscle  tissue,  ligaments  and  from  beneath 
the  periosteum. 

8.  Always    make  certain  that  you  have  secured  complete  anesthesia 
before  operating. 

9.  An    isotonic    vehicle    composed   of    sterile    distilled    water   and 
Ringer's  constituents  plus  a  known  amount  of  novocain  and  a  vaso-con- 
stricting  agent  should  be  used. 

10.  Strict  adherence  to  asepsis  must  be  practiced  at  all  times. 

11.  Particular  attention  should  be  paid  to  the  bad  risk  patient's  pulse 
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Figure  5 — This  illustrates  the  second  position  of  the  syringe.  It  is  carried  across  the  median 
line  from  its  original  position  to  a  point  outside  of  the  arch  on  the  same  side  of  the  injection. 
The  needle  point  is  resting  against  the  Lingual  Nerve  which  is  located  at  the  depth  of  ten 

millimeters    in    most    cases. 

and  respiration  for  any  pathological  symptoms,  both  during  and  after 
injecting  a  quantity  of  the  solution. 

Causes  of  Post-Operative  Pain. 

Post-operative  pain  or  complications  are  caused  by  one  or  more  of 
the  following  factors : 

1.  By  injecting  a  solution  which  is  not  isotonic  with  the  blood. 

2.  By  injecting  the  solution  too  rapidly  in  the  tissue. 

3.  By  injecting  a  solution  which  is  not  near  the  temperature  of  the 
body. 

4.  By  injecting  a  stock  solution  of  some  form  of  local  anesthestic 
which  contains  various  ingredients  or  one  which  has  undergone  deteriora- 
tion. 
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Figure  6 — The  syringe  is  now  carried  across  the  median  line  in  the  region  of  the  Cuspid 
Tooth.  The  needle  point  is  resting  against  periosteum  near  Inferior  Dental  Foramen  forming 
an  acute  angle  with  the  surface  of  Ramus.  Depth  in  most  individuals  is  two  centimeters. 

5.  By  using  a  solution  which  is  not  sterile.. 

6.  From  employing  a  syringe  or  needle  which  is  not  sterile. 

7.  From  inserting  the  needle  in  muscle  tissue,  ligaments,  or  beneath 
the  periosteum  or  from  injecting  the  solution  in  the  above  named  tissues. 

8.  In  case  post-operative  pain  is  present  following  the  operation  it 
may  not  be  due  to  any  of  the  above-named  factors,  but  may  be  caused 
from  the  operation  itself.     If  the  correct  technique  is  followed,  and  the 
injecting  solution  consists  of  the  proper  ingredients  and  is  properly  pre- 
pared and  injected,  little  or  no  pain  will  follow  the  operation. 

mandibular  Anesthesia. 

Blocking  the  Interior  Dental  and  Lingual  news. 
(Tntra-Oral  method.) 

Insert  the  needle  through  the  mucous  membrane,  striking  the  inner 
oblique  line  after  the  external  oblique  line  has  been  carefully  located  with 
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Figure  7 — Correct  position  of  syringe  while  blocking  the  Inferior  Dental  Nerve.  One  centi- 
meter of  the  needle,  which  is  gold  plated,  is  exposed.  The  same  movements  of  the  syringe 
are  made  on  patient  while  blocking  the  Inferior  Dental  and  Lingual  Nerves  as  shown  in  the 

three    previous    illustrations. 


the  index  finger.  Have  the  distal  end  of  the  index  finger  resting  in  the 
trigonum  retromolare  with  the  dorsal  surface  of  the  finger  toward  the 
median  line  (Fig.  4).  Retract  the  mucous  membrane  beneath  the  finger 
in  order  to  give  ample  room  for  the  needle  to  pass  by  end  of  finger  nail 
through  the  mucous  membrane  striking  the  inner  oblique  line.  Have 
the  barrel  of  the  syringe  resting  over  the  two  bicuspids  on  the  opposite 
side.  Be  careful  to  keep  the  needle  a  distance  of  10  millimeters  above 
the  occlusal  plane  of  the  lower  teeth.  This  is  best  done  by  inserting  the 
needle  into  the  mucous  membrane  at  the  middle  of  the  finger  nail  (pro- 
vided your  index  finger  is  2  centimeters  in  width).  After  the  internal 
oblique  line  has  been  reached  with  the  point  of  the  needle,  bring  the 
syringe  across  the  median  line  on  the  outside  of  the  arch  on  the  same  side 
of  the  injection.  Be  careful  not  to  allow  the  point  of  the  needle  to  go 
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Figure    8 — Horizontal    section    of    a    wet    anatomical    specimen    showing    exposed    Mental    Nerve. 
Needle    is    in    contact    with    periosteum    only    at    Foramen. 

beneath  the  periosteum  (Fig.  5).  The  approximate  distance  from  the 
surface  of  the  mucous  membrane  to  the  periosteum  over  the  inner  oblique 
line  is  5  millimeters.  When  the  syringe  is  on  the  outside  of  arch  on  same 
side  of  injection,  insert  needle  posteriorly  about  5  millimeters  and  inject 
one-half  c.c.  in  order  to  anesthetize  the  lingual  nerve.  After  this  has 
been  accomplished,  bring  the  syringe  back  across  the  median  line  to  its 
original  position,  or  nearly  so,  depending  upon  the  divergence*  of  the  two 
rami.  Now  insert  the  needle  10  more  millimeters  in  order  to  reach  the 
inferior  dental  nerve.  If  the  syringe  has  been  held  in  the  proper  position 
the  point  of  the  needle  will  strike  the  periosteum  at  an  acute  angle  to 
the  surface  in  the  region  of  the  inferior  dental  foramen,  when  at  a  depth 
of  20  millimeters  (Fig.  6).  These  measurements  are  approximate. 

Inject  1^2  to  2  c.c.  for  the  inferior  dental  nerve.  It  is  necessary 
for  best  results  to  work  the  syringe  back  and  forth  slightly  at  the  time  the 
solution  is  being  discharged  from  the  needle  in  order  to  assist  the  tissues 
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Figure    9 — This    illustration    shows    the    correct    position    of    hands    and    syringe    while    blocking 

the    Mental    and    Incisive     Branches    of    the     Inferior     Dental     Nerve.       The    needle    is    directed 

downward,     forward,    and     inward    to    a    depth     of    one    centimeter    at    which    point    the    needle 

should    enter    the    Mental     Foramen. 


in  absorbing  the  solution  and  not  to  cause  too  rapid  distension  of  the  soft 
parts. 

Amount  of  solution  used  for  inferior  dental  and  lingual  nerves  in 
the  average  case  is  2^4  c.c.  The  time  to  wait  for  the  anesthetic  to  take 
effect  will  vary  from  ten  to  twenty  minutes,  depending  a  great  deal  upon 
the  skill  of  the  operator  and  the  percentage  of  the  solution  used.  The 
needle  used  for  this  injection  is  30  millimeters  long  and  22  gauge.  If  the 
injection  has  been  made  properly  you  will  find  you  will  have  complete 
anesthesia  of  the  three  lower  molars  and  second  bicuspids,  in  most  cases 
anesthesia  of  the  first  bicuspid  and  in  some  few  cases  the  cuspid.  This 
depends  upon  how  rich  an  anastomosis  there  is  between  the  inferior 
dental  and  lingual  nerves  on  the  injected  side  with  their  fellow  nerves  on 
the  opposite  side  (Fig./). 
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Figure    10 — This    photograph    shows    the    needle    point    resting    in    the    Left    Incisive  Fossa    for 

blocking   the    Left   Incisive   Nerve.      Needle    enters    tissue    between    and    below    roots  of    Central 

Incisors  in   the   median   line.      If   opposite    side    is   to   be   blocked   retract   needle   and  force   into 

right    fossa    without    taking    needle    out    of    tissue. 

mental  flnctthesia. 

The  mental  foramen  is  located  midway  between  the  lower  border 
and  alveolar  border  of  the  lower  jaw.  In  most  individuals  the  foramen 
is  located  beneath  the  two  bicuspid  roots.  Stand  behind  your  patient, 
locate  the  mental  foramen  with  the  index  ringer  by  palpation  or  pressure. 
Keep  this  finger  over  the  foramen  during  the  time  of  injection.  Depress 
the  lip  with  the  thumb  and  insert  the  needle  into  the  mucous  membrane 
at  a  point  where  the  cheek  blends  with  the  gum  tissue,  just  buccal  to  the 
second  bicuspid.  Direct  the  needle  downward,  inward  and  forward  (Fig. 
8).  Insert  same  approximately  10  millimeters.  Strike  the  periosteum 
only  at  a  depth  as  above  described  and  the  point  of  the  needle  should  be  in 
or  near  the  mental  foramen.  Do  not  come  in  contact  with  the  periosteum 
except  at  the  foramen.  Inject  one  or  one  and  one-half  c.c.  of  the  solution. 


344 


Figure   11 — The  above   wet   specimen    shows   the   needle   in    correct  position    while   injecting   the 
solution    into    the    Posterior    Superior    Alveolar    Nerve.      A    special    curved    needle    is    used. 

Massage  the  skin  over  the  area  of  the  foramen,  forcing  the  solution 
through  the  foramen,  thus  anesthetizing  the  incisive  nerve  in  the  inferior 
dental  canal,  which  is  a  continuation  of  the  inferior  dental  nerve.  You 
will  secure  anesthesia  of  the  two  bicuspids  and  in  some  cases  the  cuspid 
(Fig.  9).  This  injection  is  sufficient  for  cavity  preparation  or  pulp  re- 
moval. If  you  extract  these  teeth  it  will  be  necessary  to  block  the  lingual 
nerve  on  the  lingual  side.  The  time  required  for  anesthesia  will  vary 
from  five  to  ten  minutes  if  injection  has  been  made  properly.  The  needle 
used  is  either  the  one  30  millimeters  in  length  or  a  15  millimeter  needle. 
Both  needles  are  23  gauge. 

Incisive  .Hnestbesia. 

This  injection  is  used  for  blocking-  the  lower  incisors.  Insert  the 
needle  at  the  median  line  below  the  roots  of  the  two  incisors  at  a  point 
where  the  lip  blends  with  the  gum  tissue.  Direct  the  needle  downward, 
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Figure  12 — Illustration  showing  the  needle  in  correct  position  for  blocking  the  second  division 
of  Trigeminal  Nerve  and  Meckel's  Ganglion  and  its  branches  which  are  located  in  the 

Spheno-Maxillary    Fo:sa.       (Intra-Oral    Me'. hod.) 

backward  and  laterally  to  an  approximate  depth  of  10  millimeters,  stri- 
king the  floor  of  the  incisive  fossa.  Inject  one  c.c.  Retract  the  needle  with- 
out removing  it  from  the  tissue  and  bring  the  syringe  to  the  opposite  side 
and  repeat  the  technique  for  the  opposite  fossa  in  case  the  nerve  supply 
for  all  four  incisors  is  desired  to  be  blocked  (Fig.  10).  The  incisive  fossae 
have  numerous  small  foraminae  which  transmit  branches  of  the  incisive 
nerve,  and  when  the  solution  is  injected  at  this  point  anesthesia  is  secured 
in  most  cases  in  five  minutes.  The  needles  for  this  injection  are  similar  to 
those  used  for  mental  anesthesia.  Always  remember  that  it  .is  necessary 
to  block  the  nerve  supply  on  the  lingual  side  in  case  you  desire  to  extract 
or  do  any  kind  of  operative  work  which  involves  the  structures  on  the 
lingual  side. 

Cubcrosity  anesthesia. 

This  injection  is  used  for  blocking  the  posterior  superior  alveolar 
nerve  which  supplies  the  upper  second  and  third  molars  and  a  partial 


r 


Figure  13 — Upper  section  of  wet  anatomical  specimen  showing  termination  of  Infraorbital 
Nerve  and  needle  in  its  correct  position  for  blocking  this  nerve  and  the  Anterior  Superior 

Alveolar    Nerve. 

supply  of  the  first  molar.  This  nerve  also  anastomoses  with  the  dental 
plexus  which  is  also  formed  by  the  middle  and  anterior  superior  alveolar 
nerves.  The  technique  for  this  injection  is  as  follows :  Insert  the  needle 
at  a  point  near  the  apex  of  the  disto-buccal  root  of  the  upper  second 
molar,  directing  it  upward  and  backward  to  a  point  about  3  or  4  milli- 
meters above  the  apex  of  the  third  molar  (Fig.  n).  After  the  needle  has 
been  inserted  into  the  tissue  to  an  approximate  depth  of  10  millimeters, 
the  needle  should  strike  the  periosteum  over  the  greatest  part  of  the 
curvature  of  the  maxillary  tuberosity.  After  you  have  accomplished  this, 
follow  the  periosteum  as  closely  as  possible  and  insert  the  needle  10  more 
millimeters.  The  point  of  the  needle  should  now  be  resting  in  the  location 
of  the  entrance  of  the  posterior  superior  alveolar  nerves  into  the  superior 
maxillary  bone  (Fig.  12).  (Remember  that  these  measurements  will  vary 
slightly  in  different  individuals.)  The  foraminge  which  give  entrance  to 


Figure  14 — This  illustration  shows  the  correct  position  of  the  finger  and  needle  for  blocking 
the  Infraorbital  Nerve.  Tip  of  index  finger  rests  over  the  Infraorbital  Foramen.  The  needle 
is  carried  along  an  imaginary  line  drawn  from  the,  pupil  of  the  eye  to  the  apex  of  the 

second   Bicuspid   Tooth. 


these  nerves  are  located  from  i^  to  2  centimeters  above  the  disto-gingivai 
margin  of  the  upper  third  molar  (or  second  molar  in  child).  Inject 
2  c.c.  of  the  solution.  You  will  obtain  anesthesia  of  the  upper  second 
and  third  molars,  and  in  a  very  small  percentage  of  cases  the  first  molar. 
The  approximate  time  to  wait  for  anesthesia  is  from  3  to  10  minutes. 
If  you  are  going  to  remove  these  teeth  block  the  anterior  palatine  nerve. 
The  needle  used  for  this  injection  has  a  slightly  curved  hub  or  shank  and 
is  30  millimeters  in  length.  It  is  22  gauge. 

Infra-Orbital  fliustbcsia 

Locate  the  infra-orbital  margin  with  the  left  index  finger.  Stand 
in  front  of  the  patient.  After  the  infra-orbital  margin  has  been  located, 
bring  the  finger  downward  approximately  10  millimeters  and  hold  same 
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Figure    15 — Horizontal    section    of    wet    specimen    showing    exposed    Anterior    Palatine    Nerve,    a. 

branch    of   Meckel's    Ganglion.      This    nerve    is    located    approximately    fifteen    millimeters    from 

the    Lingual    Gingival    Margin    of    upper    third    Molar. 


in  this  area  during  injection.  The  infra-orbital  foramen  is  located  10 
millimeters  below  the  infra-orbital  margin  in  most  cases.  Have  your  pa- 
tient look  directly  forward  and  observe  that  your  index  ringer  is  directly 
beneath  the  pupil  of  the  patient's  eye  (Fig.  13).  Draw  an  imaginary  line 
from  the  pupil  of  the  eye  to  the  apex  of  the  second  bicuspid  and  the  line 
will  pass  through  the  infra-orbital  foramen.  While  your  index  finger 
is  resting  over  the  foramen  lift  the  upper  lip  with  the  thumb,  thus  ex- 
posing the  tissue  in  the  region  of  the  bicuspid  (Fig.  14).  Insert  the 
needle  into  the  mucous  membrane  on  the  buccal  side  of  the  second  bi- 
cuspid at  a  point  where  the  cheek  blends  with  the  gum  tissue.  Carry 
the  needle  upward,  directing  it  at  a  point  beneath  the  index  ringer.  Be 
very  careful  to  have  the  needle  parallel  with  the  second  bicuspid  (pro- 
vided patient  has  normal  occlusion),  as  it  will  give  you  an  excellent 
guide  in  locating  the  infra-orbital  nerve.  Do  not  come  in  contact  with 
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Figure   16 — This   illustrates   the   position    of  the   syringe   and    needle    while   blocking    the   Anterior 
Palatine    Nerve.      The    needle    enters    the    tissue    at    right    angle    to    the    surface. 


the  periosteum  except  at  the  time  the  point  of  the  needle  strikes  the 
region  in  or  near  the  foramen.  Inject  2  c.c.  of  the  solution.  After  a  few 
minims  of  the  solution  have  been  injected  you  can  readily  detect  the 
presence  of  the  point  of  the  needle  and  it  will  assist  you  in  determining 
whether  or  not  you  have  the  needle  in  the  right  location.  After  the 
solution  as  been  injected,  gently  massage  the  skin  over  the  injected  area, 
thus  forcing  the  solution  into  the  infra-orbital  canal.  This  will  anes- 
thetize the  anterior  superior  alveolar  nerve,  which  is  given  off  from  the 
maxillary  division  of  the  fifth  nerve  in  the  infra-orbital  canal  approxi- 
mately 5  millimeters  posterior  to  the  infra-orbital  foramen.  The  success 
of  this  injection  depends  upon  the  solution  reaching  this  nerve  (anterior 
superior  alveolar)/  The  anterior  superior  alveolar  nerve  supplies  the 
upper  central,  lateral  and  cuspid  teeth,  also  anastomosing  with  the  dental 
plexus  located  over  the  bicuspids  and  with  its  fellow  on  the  opposite  side. 
Therfore,  if  you  require  anesthesia  of  the  central,  lateral  and  cuspid  teeth 
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Figure    17 — This   section    shows   the   needle   inserted   into    the    Nasal    Palatine    Nerve    as    it    makes 
its    exit    from    the    Anterior    Palatine    Foramen. 

Blocking  the  Cong  Buccal  nerve. 

The  long  buccal  nerve  is  a  branch  of  the  third  division  of  the  fifth 
nerve.  It  varies  in  length  in  different  individuals.  I  have  found  that  at 
least  25  per  cent,  of  the  cases  do  not  require  blocking  of  this  nerve  for 
extraction  of  the  lower  second  and  third  molars.  In  at  least  75  per  cent, 
of  the  cases  this  nerve  sends  branches  to  the  buccal  area  of  these  two 
teeth.  Two  methods  can  be  used  for  blocking  this  nerve.  First,  nerve- 
blocking  anesthesia,  which  is  accomplished  by  inserting  the  needle  distal 
to  the  opening  of  Stensen's  duct.  Inject  about  15  minims  of  the  solution. 
The  second  method  used  is  that  of  infiltration.  Insert  the  needle  into 
the  mucous  membrane  near  the  apex  of  the  mesial  root  of  the  lower 
second  molar,  forcing  it  posteriorly  along  the  periosteum  until  it  reaches 
a  point  distal  to  the  third  molar.  Inject  the  solution  continuously,  using 
about  I  c.c.  This  is  easily  accomplished  with  the  patient's  mouth  closed. 
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Anesthesia  is  produced  in  from  one  to  three  minutes,  the  needle  used 
being  the  same  as  for  infra-orbital  anesthesia. 

naso-Palatinc  Hncstbcsia. 

The  naso-palatine  nerve,  vyhich  is  a  branch  of  Meckel's  ganglion, 
enters  the  palate  through  the  anterior  palatine  foramen.  It  passes  later- 
ally along  the  ends  of  the  roots  of  the  central,  lateral  and  cuspid  teeth, 
anastomosing  with  anterior  palatine  nerve  on  the  lingual  surface  of 
the  cuspid.  Insert  the  needle  into  the  tissue  just  posterior  to  the  most 
posterior  papilla.  Direct  the  needle  upward  and  backward  (Fig.  17). 
Insert  same  from  7  to  10  millimeters  and  inject  7  or  8  minims  of  the 
solution.  The  time  for  anesthesia  is  from  two  to  three  minutes.  Two 
needles  are  used  for  this  injection.  One  is  similar  to  the  one  used  for 
infra-orbital  anesthesia,  and  the  other  is  a  fine,  sharp  one  used  to  make 
initial  injection. 

Infiltration  Hncsthcsia. 

Infiltration  anesthesia  is  brought  about  by  saturating  the  tissues  in  a 
circumscribed  area  with  an  anesthetic  solution.  It  is  called  Terminal  An- 
esthesia because  the  anesthetic  acts  upon  the  terminal  branches  of  the 
sensory  nerves.  It  is  called  Regional  Anesthesia  because  the  fluid  injected 
affects  a  particular  part  of  the  sensory  nerve  in  its  course.  By  the  use 
of  a  suitable  local  anesthetic  the  nerve  elements  lying  in  the  infiltrated 
tissue  become  functionless.  Infiltration  anesthesia  is  a  term  used  to  in- 
dicate a  form  of  local  anesthesia  in  which  the  tissues  are  not  only  in- 
jected, but  are  distended  decidedly  with  a  fluid  anesthetic  indifferent  in 
nature.  If  the  injecting  solution  contains  a  large  quantity  of  the  anes- 
thetic, the  anesthesia  is  diffused  for  some  distance  beyond  the  point  of 
injection,  and  this  secondary  anesthesia,  or,  in  other  words,  the  anesthesia 
which  has  been  produced  in  the  tissue  surrounding  the  area  infiltrated,  is 
known  as  Indirect  Infiltration  Anesthesia.  It  will  be  found  that  the  action 
of  the  anesthetic  is  always  due  to  its  immediate  contact  with  the  sensory- 
nerve  element,  be  it  in  the  terminal  nerve  ending  or  in  a  nerve  branch. 
It  is  self-evident  that  profound  anesthesia  can  be  secured  much  more 
quickly  when  the  terminal  method  is  employed,  in  comparison  to  the 
nerve  blocking  method;  that  is,  injecting  the  solution  in  or  near  the  nerve 
trunk,  thereby  requiring  a  longer  period  of  time  for  absorption  and  dif- 
fusion of  the  anesthetic  substance  through  the  nerve  trunk,  which  is  a 
much  larger  structure  than  the  terminal  or  peripheral  branches.  The 
area  of  anesthetized  tissue  depends  upon  the  quantity  of  solution  employed 
When  this  methcd  is  used  we  depend  upon  the  diffusion  of  the  anesthetic 
solution  through  the  minute  openings  of  the  alveolar  process  to  anes- 
thetize the  nerves  supplying  the  teeth. 
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Figure     18 — This     photograph     illustrates     the     needle     in     position     for     anesthetizing     the     two 

superior    bicuspid    teeth     by     the     Terminal     Method.       Needle     punctures     tissue     over     apex     of 

cuspid    and    is    forced    posteriorly    to    point    over    apex    of    mesio-buccal    root    of    first    Molar. 

We  must  consider  the  histology  of  the  alveolar  process  in  different 
locations  of  the  superior  and  inferior  maxilhe.  It  is  found  that  the  struc- 
ture of  the  alveolar  process  varies  in  different  regions.  In  some  regions 
it  is  very  porous,  while  in  others  it  is  more  or  less  dense  in  structure. 
Therefore,  it  is  almost  impossihle  to  obtain  good  results  from  infiltration 
anesthesia  in  areas  where  the  process  is  dense  in  structure. 

The  infiltration  method  can  be  employed  with  very  good  success  for 
all  teeth  in  the  upper  jaw.  The  dense  alveolar  plate  which  covers  the 
cuspid,  bicuspids  and  molars  in  the  lower  jaw  inhibits  the  absorption  of 
the  solution,  and  the  method  is,  therefore,  contraindicated  in  most  in- 
stances in  this  region. 

Blocking  tbe  Upper  two  Bicuspids. 

Infiltration  anesthesia  for  these  teeth  in  most  cases  is  the  method 
of  choice  for  the  dental  practitioner.  Insert  the  needle  over  the  apex  of 
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the  cuspid  tooth,  forcing  the  point  down  to  the  periosteum.  Carry  the 
needle  posteriorly  along  the  ends  of  the  roots  of  the  bicuspids  to  a  point 
near  the  mesio-buccal  root  of  the  upper  first  molar.  Be  careful  to  keep 
the  needle  parallel  with  the  occlusal  plane  of  these  teeth  (Fig.  18).  In- 
ject the  solution  continuously  from  the  time  the  needle  enters  the  tissue 
until  it  has  been  inserted  to  the  proper  depth.  Use  2  c.c.  of  the  solution 
for  this  injection.  The  needle  used  is  the  same  as  for  the  infra-orbital 
anesthesia.  If  you  are  going  to  block  only  one  bicuspid,  then  use  the 
15-millimeter  needle.  Massage  the  gum  tissue  over  the  injected  area. 
If  you  are  going  to  remove  these  teeth  make  a  lingual  injection  as  fol- 
lows :  Hold  the  syringe  across  the  mouth ;  allow  the  barrel  to  rest  on 
the  lower  teeth  on  the  opposite  side.  Pierce  the  gum  tissue  midway 
between  the  linguo-gingival  margin  and  the  ends  of  the  roots  of  the  two 
bicuspids.  Force  the  needle  downward,  forming  an  acute  angle  with  the 
surface  of  the  gum  tissue  until  it  strikes  the  periosteum,  then  bring  the 
needle  parallel  with  the  surface  of  the  inner  plate  of  the  alveolar  process 
and  force  the  needle  upward  in  the  region  of  the  anterior  palatine  nerve. 
The  approximate  depth  of  the  needle  is  15  millimeters.  Inject  /  or  8 
minims  of  the  solution.  The  time  for  anesthesia  is  from  two  to  five 
minutes.  The  needle  used  is  the  same  as  for  infra-orbital  injection,  or 
the  needle  for  infiltration. 

The  infiltration  method  is  not  always  the  method  of  choice.  The 
nerve  blocking  method  does  not  require  numerous  punctures  in  the  mucous 
membrane,  as  does  the  infiltration  method  in  case  a  number  of  teeth  are 
to  be  anesthetized,  and  enables  us  to  anesthetize  a  larger  area  with  a 
single  injection,  and  the  nerve  trunk  which  is  surrounded  by  healthy 
tissue  is  blocked  at  a  distant  point  from  the  probably  infected  field  of 
operation. 

extra-Oral  nerve  Blocking  for  Oral  Surgery. 

This  method  is  to  be  employed  when  the  intraoral  method  is  contra- 
indicated.  In  nearly  all  operative  cases  the  nerve  branches  can  be  blocked 
by  the  intraoral  method ;  however,  the  intraoral  method  is  not  the  method 
of  choice  under  certain  prevailing  conditions.  The  extraoral  method 
should  be  employed  in  those  cases  where  pus  or  a  great  amount  of  in- 
flammation is  present  within  the  oral  cavity,  or  in  cases  of  impacted  third 
molar  of  the  third  degree  type,  accompanied  by  pus,  inflammation  and 
trismus.  The  extraoral  method  is  of  great  advantage  in  cases  of  fracture 
of  either  jaw  which  is  accompanied  by  tenderness  and  swelling;  also 
in  ant  rum  operations,  removal  of  tumors,  as  well  as  any  other  pathological 
condition  in  which  the  operator  deems  the  intraoral  method  contraindicated. 
Braun  was  one  of  the  first  to  present  extraoral  anesthesia ;  however,  it  has 
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Figure  19 — The  above  illustrates  the  landmarks  which  are  used  by  the  writer  outlining  the 
areas  in  order  to  start  the  needle  correctly  for  blocking  the  second  and  third  divisions  of 
the  Trigeminal  Nerve  by  the  Extra-Oral  Method.  The  white  spot  in  the  center  of  the 
triangle  indicates  location  for  starting  needle  for  Second  Division  and  the  spot  within  half 
circle  indicates  area  of  puncture  for  Third  Division. 

not  been  employed  to  any  extent  up  to  the  present  time.  It  has  been  the 
writer's  experience  to  carry  out  considerable  research  work  on  cadavers, 
and  he  has  inserted  the  various  needles  used  for  extraoral  injections  into 
anatomical  specimens,  as  well  as  making-  a  large  number  of  injections  on 
patients  in  the  clinic.  I  trust  the  simplified  technique  presented  here  for 
extraoral  as  well  as  intraoral  methods  will  prove  of  value  in  oral  surgery 
and  to  general  practitioners.  It  has  been  my  aim  in  all  technique  worked 
out  to  make  it  simple  and  practical,  combining  efficiency  with  ease  in 
executing  any  injection. 

extra-Oral  tccbiiquc. 

Time  will  not  permit  a  thorough  detail  of  this  phase  of  local  anes- 
thesia, and  I  will  give  only  a  very  brief  outline.    The  skin  through  which 
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Figure  20 — Photograph  showing  the  needle  in  correct  position  for  blocking  the  third  division 
of  Trigeminal  Nerve  at  a  point  anterior  to  its  exit  through  Foramen  Ovale.  (Extra-Oral  Method.) 

the  needle  is  to  be  inserted  must  be  surgically  prepared.  The  part  must 
be  shaved  and  thoroughly  cleansed  with  soap  and  water,  then  followed 
with  1/2000  sol.  bichloride  and  then  tincture  of  iodine  is  applied.  I 
make  an  initial  injection  into  the  skin  with  a  very  fine  sharp  needle  in 
order  to  eliminate  the  pain  which  would  be  caused  by  the  regular  needle 
for  the  deep  injection  as  it  enters  the  skin. 

Anesthesia  of  Inferior  maxilliary  Division  of  the  fifth  nerve. 

After  the  initial  injection  has  been  made  with  small,  sharp  needle,  the 
long  needle  is  employed  (Fig.  19).  The  following  landmarks  are 
carefully  followed.  Draw  a  line  (before  the  skin  is  prepared)  at  the 
lower  margin  and  parallel  to  zygomatic  arch,  directly  above  the  sigmoid 
notch  of  the  mandible.  Connect  the  two  ends  of  this  line  by  follow- 
ing the  lower  part  of  the  sigmoid  notch.  This  will  give  a  half  circle 
and  indicate  the  location  of  the  sigmoid  space.  Fierce  the  skin  with 
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Figure    21 — This    illustration    shows    the    Gasserian    Ganglion    and    its    branches;    also    the    needle 
point    resting    in    the    third    division    of    Trigeminal     Xerve.       (Extra-Oral     Method.) 


the  needle  in  the  center  of  this  outline.  Direct  the  needle  inward, 
slightly  backward  and  slightly  upward  to  a  depth  of  40  millimeters  in 
most  cases,  and  the  point  of  the  needle  should  be  in  or  near  the  foramen 
ovale  which  transmits  the  third  division  of  the  fifth  nerve.  Inject  3  c.c. 
of  the  solution  (Figs.  20,  21  and  22). 

Anesthesia  will  be  secured  in  most  cases  within  twenty  minutes  in 
the  entire  lower  jaw,  lower  lip,  part  of  cheek,  etc.,  and  will  remain  in 
most  cases  from  one  to  two  hours.  The  needle  used  for  the  injection 
is  60  millimeters  long. 

Anesthesia  of  the  Second  Division  of  the  fifth  nerve. 

Blocking  the  superior  maxillary  division  of  the  fifth  nerve  in  the 
spheno-maxillary  fossa  is  easily  accomplished.  Locale  the  anterior  sur- 
face of  the  ascending  ramus,  also  the  anterior  part  of  the  coronoid  process 
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Figure  22 — Illustrating  the  position  and  direction  of  the  syringe  and  needle  in  blocking 
the  third  division  of  the  Trigeminal  anterior  to  the  Foramen  Ovale.  (Extra-Oral  Method.) 

of  mandible.  Next  locate  the  lower  margin  of  the  zygomatic  arch  in  this 
region.  Now  draw  a  line  along  the  lower  margin  and  parallel  to  the 
zygomatic  arch.  Next  draw  a  line  parallel  on  anterior  side  of  coronoid 
process  of  mandible.  Make  each  line  about  20  m.m.  in  length.  A  right 
angle  is  now  formed  and  connect  these  two  right  angle  lines  with  an- 
other line,  thus  making  a  triangle.  After  the  primary  injection  has  been 
made  and  the  skin  treated  aseptically,  pierce  the  skin  in  the  center  of 
the  triangle  with  the  long  needle.  Direct  the  needle  backward,  inward 
and  upward,  and  when  same  has  entered  the  tissue  to  a  depth  of  25  to 
30  millimeters,  in  most  cases  the  point  of  the  needle  should  strike  the 
posterior  lateral  surface  of  the  tuberosity  at  a  point  2  c.m.  above  the 
disto-gingival  margin  of  the  upper  third  molar  (second  molar  in  child). 
At  this  location  are  located  the  posterior  superior  alveolar  foraminae, 
giving  entrance  to  the  posterior  superior  alveolar  nerves  (Fig.  23).  The 
point  of  the  needle  should  strike  the  periosteum  covering  the  tuberosity, 
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Figure    23 — This    illustration    shows    the    point    of   the    needle    inserted    into    the    second    division 

to   the   Trigeminal   Nerve   anterior   to   its   exit   from   the   Foramen    Rotundum.      Note   the   position 

of    the    needle    for    making    this    nerve    blocking    injection.      (Extra-Oral    Method.)      Also    note 

Gasserian     Ganglion    and     its    branches. 


as  it  is  an  excellent  guide  indicating  that  the  needle  is  going  in  the  right 
direction.  Force  the  needle  past  the  tuberosity  2.  more  centimeters  and 
the  point  should  then  strike  the  greater  wing  of  the  sphenoid  bone  within 
the  spheno-maxillary  fossa.  The  point  of  the  needle  is  now  located  about 
15  millimeters  anterior  to  the  foramen  rotundum  which  gives  exit  to 
the  second  division  of  the  fifth  nerve.  Inject  slowly  2  c.c.  Entire  depth 
of  needle  in  most  case§  is  50  millimeters,  needle  used  is  70  millimeters 
long.  Anesthesia  is  secured  within  fifteen  minutes  in  most  cases. 

Structure  anesthetized :  All  structures  supplied  by  the  second  division 
of  the  fifth  nerve,  such  as  the  superior  maxillary  bone  and  teeth,  walls 
of  antrum,  part  of  cheek,  gum  tissue,  periosteum,  half  of  palate,  etc. 
Anesthesia  persists  from  one  to  two  hours. 
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Figure    24 — Anterior   view    of   anatomical    specimen    showing    exposed    Infraorbital    Nerve.      Note 

the    needle    which    is    inserted    into    the    Infraorbital    Foramen    for    blocking    this    nerve    and    the 

Anterior    Superior    Alveolar    Nerve.       (Extra-Oral    Method.) 

Anesthesia  of  Infraorbital  and  flntcrior  Superior  Alveolar  Heroes. 

Treat  skin  aseptically  as  described.  Locate  the  infra-orbital  fora- 
men with  tip  of  index  finger.  An  imaginary  line  is  drawn  from  the  pupil 
of  eye  to  apex  of  second  bicuspid  tooth.  Use  fine  needle  as  above  directed. 
Next  use  the  regular  needle  and  pierce  skin  5  millimeters  below  the 
opening  of  the  infra-orbital  foramen,  force  needle  inward  and  upward 
approximately  2.  c.m.  Needle  will  enter  canal.  Inject  slowly  2.  c.c.  Needle 
is  30  millimeters  long  and  23  gauge.  Anesthesia  is  secured  in  less  than 
five  minutes  in  the  following  structures :  Central,  lateral  and  cuspid, 
providing  anastomosis  is  broken  ;  side  of  nose,  upper  lip,  labial  gum  tissue 
and  periosteum,  alveolar  process  (Fig.  24). 


I  am  safe  in  making  this  statement,  that  there-has  been  no  discovery 
or  method  used  in  the  practice  of  dentistry  for  the  purpose  of  enabling 
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us  to  do  better  work  resulting-  in  more  satisfied  and  grateful  patients  than 
that  accomplished  through  the  medium  of  the  relief  of  pain.  The  prog- 
ress of  dental  science  has  heen  wonderful  during  the  last  ten  years,  and 
it  is  gratifying,  I  know,  to  every  member  of  our  profession  to  see  what 
has  been  done  in  research  work  in  all  its  phases,  and  to  my  mind  the 
relief  of  pain  is  appreciated  most  of  all  by  the  patient;  the  proof  of 
this  statement  is  manifested  by  the  enthusiasm  of  the  patients  who  have 
been  operated  upon  and  who  go  on  their  way  rejoicing,  praising  the 
dentist  who  rendered  them  such  service.  The  dentist  who  familiarizes 
himself  and  becomes  proficient  in  the  relief  of  pain  and  who  gives  his 
patients  the  benefit  of  his  knowledge  is  the  one  whose  services  will  be 
a  pleasure — and  his  patients  will  speak  more  words  of  praise  and  com- 
mendation for  him  ;  he  will  be  enabled  to  render  his  patients  a  higher 
professional  service,  and  will  not  be  handicapped  in  his  operations. 

The  immediate  field  of  operation  that  the  dentist  is  called  upon  to 
treat  is  supplied  by  the  fifth  pair  of  cranial  nerves;  perhaps  the  most 
sensitive  of  the  human  body;  especially  is  this  true  regarding  pain,  which 
is  the  only  sensation  conveyed  by  the  dental  pulp. 

We  are  living  in  a  time  when  the  public  demands  services  with  the 
least  amount  of  pain.  Therefore,  it  is  the  duty  of  every  dentist  to  study 
and  apply  that  which  the  sciences  of  medicine  and  chemistry  offer.  The 
day  of  the  practitioner  who  contends  that  a  light  touch  and  a  sharp  bur 
is  all  that  is  necessary  in  modern  practice  is  rapidly  passing,  and  all 
antiquated  methods  and  ideas  will  be  in  the  archives  of  discarded  things, 
and  he  will  have  to  grasp  the  tool  of  efficiency  and  travel  with  the  modern 
trend.  It  is  self-evident  that  an  operator  can  render  better  service  when 
the  patient  is  free  from  pain,  as  he  can  better  remove  the  decayed  dentin 
and  prepare  cavities  scientifically. 

When  service  can  be  successfully  and  painlessly  rendered  without 
endangering  the  health  of  the  patient,  it  is  always  advisable;  for  any 
agent  that  has  for  its  object  the  relief  of  pain  is  worthy  of  our  earnest 
consideration  and  study. 

In  conclusion,  I  wish  to  state  there  can  be  no  loftier,  more  practical 
manifestation  of  love  for  suffering  humanity  than  is  exemplified  in  the 
benignant  effort  to  assuage  the  pain  to  which  mankind  is  heir ;  nor  can 
there  be  any  devotion  more  privileged  and  inspiring  than  that  which 
eliminates  the  shock  that  is  bound  to  accompany  a  very  high  percentage 
of  those  operations  where  no  pain  relieving  agent  is  employed,  but 
illumines  the  darkness  of  mental  and  physical  distress  and  creates  anew 
the  image  of  Divine  perfection. 

The  constant  aim  of  the  conscientious  practitioner  of  medicine  and 
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dentistry  should  be  to  lend  a  helping  hand  to  suffering  humanity  and  to 
put  forth  every  effort  in  the  combating-  of  disease  and  pain,  not  from  a 
remunerative,  but  from  the  humanitarian  standpoint.  It  is  this  uplifting 
and  the  consecrated  zeal,  akin  to  veneration  for  the  science,  which  should 
be  dear  to  him  and  which  has  given  to  the  world  the  masters  of  the 
profession.  It  is  only  a  question  of  time  until  the  fear  of  the  dental 
chair  will  be  forgotten,  and  the  public  will  acclaim  with  the  greatest  pride 
and  gratitude,  "Another  great  benefactor — the  dentist." 
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medical  Superstitions. 


By  GARRETT  NEWKIRK,  M.D.,  D.D.S.,  Pasadena,  Cal. 


What  is  a  superstition?  The  Standard  Dictionary  defines  several 
forms.  First,  distinctly  religious  superstitions,  so-called,  which  consist 
in  the  veneration  of  objects  not  deserving  of  veneration — attaching  un- 
due importance  to  ceremonies,  etc.,  etc. 

Second,  a  variable  definition  depending  on  the  point  of  view — "Belief 
in  some  system  which  seems  unreasonable — except  to  the,  believer  him- 
self." And  third,  the,  following,  which  applies  more  closely  perhaps  to 
the  question  I  have  in  mind. 

"Any  popular  notion  attributing  occult  influence  of  some  kind  to 
trivial  things,  as  belief  in  omens,  charms  and  signs,  as,  for  example,  the 
superstition  about  spilling  salt."  Of  course,  the  enumeration  of  each 
superstition  would  be  an  endless  task,  for  there  is  a  new  one  born, 
not  perhaps  with  every  fool,  each  minute,  but  a  number  without  doubt 
get  started  with  every  circling  year.  We  have  been  compelled  to  have 
impressed  upon  our  memories  a  few,,  especially  of  the  things  that  bring 
"bad  luck,"  such  as  crossing  a  funeral  procession,  or  counting  the  car- 
riages thereof  as  a  preliminary  condition  of  one's  own  speedy  death ; 
breaking  a  mirror,  killing  a  cat  (one  of  the  best  things  possible,  in  my 
opinion),  the  Friday  hallucination,  the  thirteen  hoodoo,  and  the  relation 
of  one's  scapula  to  each  new  moon. 

The  Standard  Dictionary's  phrasing  is  happy — worthy  of  repetition. 
A  "notion — attributing  occult  influence  of  some  kind  to  trivial  things"- 
not  causes,  mind,  but  things.  To  reason  there  can  be  no  thought  more 
clear  than  this :  Absolutely  no  effect  can  be  produced  at  any  time  or 
where  without  an  adequate  cause.  This  is  the  first  principle  of  physics 
or  philosophy.  Without  acknowledgement  of  this  we  cannot  think  in- 
telligently. To  believe  otherwise  is  in  itse,lf  a  confession  of  ignorance 
or  imbecility.  No  effect  without  a  sufficient  cause — this  must  be  true. 
But  it  does  not  follow  that  we  shall  always  know  the  cause  or  antecedents 
of  what  we  see?  We  soon  reach  the  limits  of  positive  knowledge.  The 
realms  of  mjystery  are  all  about  us — and  within  us. 

Now,  a  common  superstition  among  people,  and  a  frequent  cause  of 
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grief,  is  that  the  doctor  does  know ;  that  he  ought  to  know  and  be  able 
to  explain  that  which  is  yet  entirely  beyond  his  knowledge,  and  therefore 
unexplainable.  Out  of  this  demand  there  comes  tempt;.tion  to  the  doctor 
to  appear  wiser  than  he  is  and  to  attempt  explanations,  plausible,  perhaps, 
but  inherently  weak.  And  there  is  often  such  desire  on  his  part  to  find 
the  explanation  that  he  himself  constructs  a  theory  and  is  tempted  to 
accept  coincidence  instead  of  fact  or  demonstration  in  support  thereof. 

The  basis  of  a  common  superstition  is:  First,  lack  of  faith  in  estab- 
lished principles;  out  of  this  comes  belief  in  luck  instead  of  law.  Second, 
with  the  desire  to  explain  something,  or  to  accomplish  something  within 
the  realms  of  the  unknown,  appearances  are  permitted  to  deceive — facts 
are  misinterpreted,  misapplied,  in  violence  of  reason. 

As  an  illustration  of  the  origin  and  growth  of  a  superstition,  take 
the  following,  a  very  simple  case : 

A  boy  hears  that  seeing  the  new  moon  over  one's  shoulder,  right  or 
left,  brings  good  or  ill  luck.  This  he  remembers.  In  a  few  days  he  sees 
it  over  the  left.  The,  fact  is  on  his  mind.  During  the  month  something 
is  sure  to  happen  that  he  considers  bad — he  cuts  his  finger,  gets  a  bruise, 
or  loses  his  knife.  "There !"  he  says,  "I  saw  the  moon  so  and  so.  It's 
bad  luck — this  proves  it."  Next  time  he  sees  the  crescent  otherwise, 
over  the  right.  He  remembers,  and  during  the  month  whatever  happens 
to  please  is  associated  in  his  mind  with  the  idea  of  good  luck.  Ere  long 
it  has  become  his  regular  habit  to  look  for  and  expect  these  supposed 
relationships.  And  the  remarkable  thing  is,  that  after  he,  has  corrected 
his  philosophy  by  exercise  of  reason,  he  can  never  get  the  false  idea  out 
of  his  mind  entirely.  It  will  intrude  upon  his  consciousness  when  he  sees 
the  new  moon  ever  after. 

The  origin  and  growth  of  a  medical  superstition  would  not  be  very 
different.  Such  a  thing  would  not  occur,  of  course,  with  a  present-day 
doctor  (  ?),  but  years  ago  the  history  might  have  been  about  as  follows: 

The  doctor  had  heard  that  something  or  other  was  "good  for"  the 
"treatment"  of  some  form  of  ailment.  He  remembers,  and  when  a  case 
presents  he  tries  the  drug  or  mixture,  whatever  L  may  be.  The  patient 
improves  and  after  a  time  gets  well.  This  occurs  twice,  thrice,  any 
number  of  times.  He  keeps  account  and  makes  a  "report  of  cases"  for 
publication.  He  has  seen  the  moon  over  his  right  shoulder  this  time. 
Then  he  or  some  one  has  a  "run"  of  cases  that  do  not  do  well  with  the 
administration  of  this  "remedy,"  and  it  is  discredited.  It  is  now  a  left- 
hand  moon.  Then  it  is  like  to  be  an  old  moon,  discarded — or,  like  a 
meteor  that  has  flashed  for.  a  moment  in  the  sky  and  lies  buried'  in  the 
earth  to  be  seen  no  more,  unless  perchance  discovered  by  the  specialist 
and  placed  in  some  museum. 
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A  superstition  is  a  cipher  disannexed  from  any  figure  of  fact.  It 
seems  to  be  something,  but  is  not.  All  sorts  of  things  may  be  tied  to  it 
with  imaginary  cords,  but  there  is  absolutely  nothing  in  it. 

Now  let  us  ask:  What  are  the  essential  curative 

Cl)t  €$OtcrlC  forces  of  the,  human  body  in  relation  to  its  usual 

€an$C  Of  fiealtb  ills  ?  They  are  the  same,  are  they  not,  as  exists  in 

and  Disease.  the  animal  creation  generally?  Of  course,  human 

beings  have  added  ma'iy  things  by  complicated  modes 
of  life  and  unwise;  habits  peculiar  to  the  species.  But  the  principles  of 
life  are  yet  the  same.  And  they  appear  to  be  simple. 

There  is  in  each  body  a  force,  a  central  discriminating  agency,  that 
is  beyond  our  comprehension.  It  cannot  be,  discovered  nor  analyzed 
by  any  thought  process.  We  have  simply  to  recognize  its  existence  as  a 
base  of  theory  and  practice.  In  relation  to  disease  the  ancient  fathers 
of  medicine  expressed  it  in  the  term,  "Vis  Medicatrix  Naturce." — the 
power  of  Nature  to  cure, 

Animals  in  their  natural  state,  free  from  man's  dominion,  almost 
never,  I  believe,  die  from  disease.  They  die  of  violence  or  lack  of  food, 
because,  of  injury  or  old  age.  What  do  they  live  by?  What  do  we  live 
by?  How  do  they  or  we  resist  or  overcome  the  forces  all  about  us  or 
within  us  that  would  cause  our  death?  What  can  this  mysterious  force, 
this  balance  of  power  we  call  life,  make  use  of  to  sustain  health,  repair 
injuries  and  restore  right  function? 

First  of  all  it  can  use  those  substances  that  have  a  definite  relation 
to  nutrition ;  that  which  may  be  in  itself  a  food  or  assist  in  the  digestion 
or  assimilation  of  a  food.  It  must  be  an  element,  or  necessary  adjunct 
to  an  element,  that  builds  the  intricate  yet  simple  structure  of  tissues. 
This  life  force  must  have  material,  and  men  have  learned  by  centuries  of 
experience  where  these  materials  are  to  be  found.  They  have  learned 
that  out  of  the  soil,  by  a  Providential  fitness,  certain  things  grow  for  the 
sustenance  of  animal  life.  They  have  learned  that  all,  except  those  dis- 
tinctively carnivorous,  find  in  these  everything  they  need ;  and  further 
that  the  eaters  of  animal  food  obtain  the  same  elements  only  a  step 
removed  from  the  vegetable  world.  Therefore  it  follows  without  ques- 
tion that  the  one  who  assumes  in  particular  the  treatment  of  human  ills 
should  know  all  there  is  to  be  known,  or  at  least  as  much  as  may  be  for 
him  possible  about  foods,  their  nature,  preparation  and  administration. 
They  should  be  masters  of  the  subject  of  nutrition  as  related  to  people 
of  different  employment,  environment,  habit,  heredity,  climate,  and  at 
various  periods  of  life.  This  knowledge,  duly  applied  in  practice,  con- 
stitutes the  physician  an  assistant  builder  to  the  Life  Force,  who  only 
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does  the  work  and  can  use  none  other  material  than  what  is  furnished. 
This  is  legitimate,  common*  sense  materia  medica.  If,  without  due  at- 
tention to  this  field  of  study  and1  practice,  the  doctor  neglects  it,  and 
instead  thereof  gives  his  mind  to  the  administration  of  drugs  in  com- 
binations innumerable,  watching1  for  and  guessing  at  their  supposed 
effects,  he  is  practicing  not  science,  but  superstition.  In  accordance  with 
Mr  definition,  he  is  "attributing  occult  (or  mysterious)  influence"  to  a 
thing  that  bears  no  relation  to  the  cause.  If  he  does  not  contribute  an 
element  to  the  stock  of  life  force,  but  instead  injects  something  at  a 
venture  that  has  no  food  reflation,  he  is  an  interference  rather  than  a 
builder.  Suppose  that  he  were  called  to  help  a  tree  suffering  from 
defective  soil  or  drought,  and  should  order  it  peppered  with  lead  once 
in  four  hours  from  an  ordinary  shotgun.  He  might,  of  course,  kill  a 
few  scale,  along  with  greater  injury.  And  then  if  by  a  fortunate  rain 
or  supply  of  nutriment  the  tree  should  recover  and  live,  and  he  should 
claim  credit  therefor  with  confirmation  of  his  theory,  he  would  furnish 
certainly  a  good  example  of  superstition. 

And  this  is  very  much  as  the  ordinary  drug  prescription  of  fifty  to 
a  hundred  years  ago  looks  to  the  physician  of  to-day.  How  will  the 
practice  of  to-day  look  to  those  on  earth  a  hundred  years  from  now  ? 

The  number  of  drugs  and  drug  combinations  administered  to  hu- 
manity within  your  remembrance  and  mine  would  make  an  endless  count. 
Look  through  the,  American  pharmacopia ;  go  through  the  files  of  medical 
journals,  and  of  all  the  thousands  experimented  with,  recommended, 
how  many  hold  place  in  use  or  even  memory  to-day?  W'hat  do  they  all 
represent  more  than  superstition? 

Most  prominent  perhaps  of  all  medical  super- 
Jllcohol.  stitions  is  that  relating  to  alcohol.    Of  course,  it  was 

first  of  all  a  popular  superstition;  but  it  was  ac- 
cepted nevertheless  by  medical  authorities  as  a  necessary  belief.  The 
agent  itself  was  supposed  to  be  indispensable  and  necessary.  There  was 
never  a  time  when  the  belief  had  any  base  in  common  sense  or  sound 
reason.  From  the  days  of  Jehonadab,  the  son  of  Rechab,  and  before, 
there  have  been  some  who  were  utterly  skeptical  of  its  virtues.  Never 
could  it  be  shown  to  have  a  relation  to  nutrition,  blood  support  or  purifi- 
cation, but  ever  the  reverse.  Yet,  because  it  had  certain  deceptive  effects 
that  many  found  pleasurable  and  wished  therefore  to  believe  useful,  the 
doctors  based  their  practice  largely  upon  its  employment. 

It  would  seem  an  easy  question  for  anyone  to  ask  that  if  alcohol 
were  necessary  to  the  welfare  of  human  bodies,  why  should  not  provision 
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have  been  made  for  its  supply  to  all  the  animals  we  call  "lower"?  They 
have  it  not,  and  whenever  it  has  been  forced  upon  them  its  effects  have 
been  evil.  No  farmer  would  think  of  giving  alcohol  to  his  horses  to  in- 
crease their  strength,  or  to  his  cows  for  improvement  of  milk. 

Now,  as  alcohol  had  the  property  of  dissolving  and  holding  in 
solution  a  larger  number  of  other  agents  superstitiously  believed  or 
imagined  to  have  occult  virtue,  it  became  the  base  of  innumerable  tinc- 
tures and  extracts,  each  of  which  took  a  turn  at  the  inside  surface  of 
human  beings,  and  tested  vital  resistance. 

Look  at  the  array  of  those  now  discarded  along  with  those  that 
sooner  or  later  will  be.  What  do  they  represent?  Nothing  but  super- 
stition— "attributing  occult  influence"  of  some  kind  to  "trivial  things" — • 
adding  to  the  definition,  however,  that  sometimes  the  effects  were  any- 
thing but  trivial,  involving  as  they  did  the  purchase  of  cemetery  lots  and 
grave-stones. 

I  am  myself,  as  some  -of  you  know,  a  graduate 
Che  Profession  of  medicine,  with  some  years  of  successful  practice. 

OT  medicine.  I  am  proud  of  my  Alma  Mater,  "Old  Rush."  I  have 

the  greatest  respect  for  the  profession  that  calls  itself 

"Regular."  It  has  made  wonderful  progress  in  scientific  knowledge, 
especially  in  all  things  surgical.  But  I  am  compelled  to  admit  that  the 
profession  of  medicine  has  stood  like  a  wall  against  reform  as  involved 
in  the  abolition  of  alcoholic  beverages,  because  it  was  claimed  that  alcohol 
did  have,  must  have  in  some  mysterious  way  beneficial  effects,  medicinally 
if  not  physiologically.  Not  a  year  has  passed  within  my  remembrance 
that  some  high  authority  in  medicine  has  not  claimed  for  alcohol  that 
it  is  really  a  food. 

It  is  within  three  years,  I  think,  that  an  elaborate  argument  was 
made  by  an  eminent  physician,  fortified  by  numerous  hospital  statistics, 
all  published  in  the  journal  of  the  American  Medical  Association,  show- 
ing conclusively  to  the  mind  of  the  author  of  the  paper  the  blessed 
effects  of  alcohol. 

And  now  comes  a  simple  mechanical  contrivance  for  the  measure- 
ment of  muscular  power,  nervous  control,  co-ordination,  ability  to  think, 
quickness  to  perceive,  acuteness  of  every  sense — in  a  word,  everything 
relating  to  human  efficiency.  And  it  is  demonstrated  beyond  a  doubt  that 
alcohol  introduced  into  animal  blood,  in  any  amount,  under  any  circum- 
stances, adds  nothing,  but  on  the  contrary  subtracts  from  efficiency  of 
every  sort. 

What  common  sense  has  believed  all  along  is  now  accepted  by  those 
in  authority  perforce.  And  we  have  the  marvelous  example  of  a  super- 


stition  throttled  in  one  nation  at  least  by  law.  In  the  United  States  we 
find  that  the  production  of  one  form  of  alcoholic  liquor  has  fallen  off  in 
one  year ;  in  Kentucky,  66  per  cent. ;  in  Pennsylvania,  33  per  cent. ;  in 
Maryland,  40  per  cent. — (Collier's,  June  12.) 

Medical  men  have  learned,  or  they  are  learning  and  will  learn,  that 
their  alcohol  superstition  has  been  responsible  in  part  for  the  large  con- 
sumption, dire  effects  and  waste  of  so-called  "Patent  Medicines,"  and 
everything  disguising  "booze"  under  the  name  of  "bitters"  or  other 
deceptive  cognomen. 

As  already  intimated,  it  is  easy  enough  to  label 

Super jtltlons          some  of  the  superstitions  of  a  hundred  years  ago, 

Pf  Co-day.  and  to  imagine  that  we  are  now  quite  enlightened 

and  free.  But  are  we?  Our  vision  is  so  centered 
on  the  present,  we  see  the  past  but  dimly  and  the  future  not  at  all.  But 
we  are  only  a  little  less  credulous  perhaps  than  our  forbears.  Are  we 
not  likely  at  times  to  swap  a  superstition  of  the  past  for  one  of  the 
future?  We  are  still  inclined  to  explore  the  realms  of  mystery  for  all 
kinds  of  specifics.  A  few  we  have  found  for  certain  things;  more  we 
may  find,  but  they  must  ever  have  relation  to  definite  causes,  not  to  fancy. 
There  is  this  danger  with  study  along  these  multitudinous  paths  of  theory 
and  experiment,  that  simple,  old-fashioned  truths  be  forgotten. 

Some  months  ago  I  was  asked  by  a  lady,  a  visitor  in  town,  for 
reference  to  a  physician.  She  had  some  local  infection  of  the  neck  or 
scalp  that  threatened  boils.  I  sent  her  to  one  of  our  best  doctors,  known 
and  respected  from  ocean  to  ocean.  Meeting  her  a  week  later  I  learned 
that  her  condition  had  not  much  improved,  and  she  was  becoming  more 
anxious  about  it.  I  asked  what  the  doctor  had  done  for  her.  "Oh,  he 
didn't  do  anything  except  inject  a  vaccine  into  my  arm." 

"Did  he  not  prescribe  a  saline  cathartic,  or  a  hot  bath?  Did  he  not 
make  a  suggestion  relating  to  your  diet  or  exercise?" 

"No,"  she  replied,  "he  made  no  inquiry  or  suggestion ;  he  simply 
looked  at  the  swelling  and  injected  the  vaccine;  and  I  have  been  back 
twice  for  repetition  of  the  same  thing."  I  understood  some  weeks  later 
that  the  swelling  had  quite  disappeared,  and  that  the  doctor's  bill  for 
each  treatment  was  rendered  and  paid. 

This  management  of  a  case  may  be  in  strict  accord  with  modern, 
scientific  procedure,  but  to  me  it  savors  of  superstition.  If  I  were  the 
patient  I  would  want  some  attention  paid  to  such  old-fashioned  organs 
as  the  stomach,  bowels,  kidneys  and  skin. 

Too  often,  I  fear,  the  attitude  of  the  doctor  is  practically  like  that 
of  the  patent-medicine  concern  that  sent  out  a  circular  recently  reading 
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thus:    "Send  us  your  name  and  address,  and  get  by  return  mail  a  box  of 
our  wonderful  cure — to  try  at  Our  Risk." 

My  friends,  suppose  that  you  were  to  go  into  a  drug  store  that  was 
opened  we  will  say  forty  years  ago — possibly  several  times  enlarged. 
There  are,  of  course,  in  that  store  a  thousand  things  not  on  the  line 
of  drugs  that  a  physician  would  prescribe,  many  fanciful,  some  useful, 
all  supposed  to  be  in  fashion.  But  the  drugs — what  of  them?  On  the 
shelves,  rows  upon  rows  of  tinctures  and  fluid  extracts,  and  mixtures 
aside  from  those  proprietary;  drawers  rilled  with  boxes  and  jars.  For 
most  of  these  there  is  little  demand.  Few  of  them  are  prescribed  by  the 
physician.  In  the  years  gone  by  many  were  thrown  away.  Some  are 
kept  on  the  mere  possibility  that  they  may  be  called  for  by  somebody. 

What  are  they  all  worth  to  humanity?  Practically  nothing;  most 
of  them  have  been  a  curse.  Yet  every  one  at  some  time  had  a  vogue. 
They  represent  millions  of  experiments,  watching  for  "effects,"  records, 
statistics  of  "results,"  etc.  And  the  experiments  were  not  all  at  the 
doctors'  risk.  As  I  remember,  it  was  Dr.  Oliver  Wendel  Holmes  who 
said  the  world  would  be  better  off  if  the  whole  mass  coul'd  be  swept  into 
the  sea,  without  possibility  of  reproduction.  If  he  did  not  say  it,  I  say  it. 

The  drug  superstition  of  the  "Regular"  profession  has  been  re- 
sponsible, I  have  no  doubt,  for  the  uprise  of  all  sorts  of  isms  and  pathies. 
Homeopathy  was  a  protest  against  excessive  and  unpardonable  dosage. 
"Similia  Similibiis  Curantnr,"  and  the  theory  of  attenuation,  made  possi- 
ble a  pratice  with  bits  of  sugar  substituted  for  nasty  drugs.  And  people 
got  well,  of  course,  partly  because  they  believed  they  would,  and  partly, 
no  doubt,  because  of  better  attention  to  hygienic  measures  that  the  doctor 
and  patient  had  time  for. 

There  is  nothing  more  absurd  I  suppose  than  the  homeopathic 
theorem,  "Like  cures  like,"  but  it  served  as  a  peg  to  hang  something  on. 
As  to  the  attenuation  theory  it  is  interesting  to  note  that  nowadays  the 
"Regular"  is  administering  calomel  in  doses  of  1/30  or  1/60  of  a  grain, 
of  which  he  used  to  give  three  hundred  times  as  much.  Is  it  not  funny? 
Of  course,  this  diminution  is  a  good  thing;  so  near  to  nothing  is  almost 
as  well.  It  never  occurred  to  Methuselah  that  mercury  had  a  place  in 
his  economy.  His  was  a  superstitious  age,  no  doubt,  but  he  escaped  some. 

It   will  be  admitted,   I  think  without  question, 
Ulater  as  a  that  water  has  a  place  of  some  importance  in  the 

Remedial  flfltnt.        animal  organism  and  as  a  therapeutic  agent.    Never- 
theless, observation  leads  me  to  doubt  that  one  in 
a  hundred  of  medical  men  have  learned  to  use  it  as  they  might  and 
should  in  every-day  practice.    Water  hot,  water  cold,  lukewarm,  applied 
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externally,  topically.  Its  possibilities  are  wonderful — almost  limitless. 
Because  of  its  neglect  some  fifty  years  ago,  by  doctors  who  were  chasing 
drug  phantoms,  there  arose,  a  school  of  hydropathists.  They  treated  dis- 
ease without  drugs,  by  water  power,  including  therewith  modifications  of 
temperature. 

These  practitioners  were  ridiculed,  of  course,  but  they  worked  the 
idea  for  all  there  was  in  it,  and  did  a  lot  of  good.  In  ordinary  cases, 
without  surgical  complications,  they  succeeded  admirably  in  allowing 
sick  people  to  get  on  their  feet. 

Closely  allied  to  these  were  the  Thompsonians  (followers  of  Thomp- 
son), who  rebelled  against  minerals  in  toto,  especially  mercury.  In 
those  days  the  title  of  honor  consisted  not  in  the  removal  of  an  appendix 
vermiformis,  but  in  the  number  of  times  one  had  been  salivated.  The 
mercurial  superstition  has  been  a  long  time  dying.  The  tail  is  still 
wriggling  at  the  rate  of  one  six-hundredth. 

Again,  the  regular  profession  hath  been  greatly 
Osteopathy.  exercised  and  grieved  by  the  rise  of  "osteopathy" 

and  kindred  cults,  the,  chiropractic,  etc.,  etc. 

Nobody  to  blame  but  the  regulars  themselves.  The  pharmaceutical 
inventors  were  busy  every  day  with  new  combinations.  Forty  men,  more 
or  less,  were  lying  awake  nights  contriving  formulae  and  bringing  out 
new  names  beginning  with  "ich,"  or  "zy"  or  "thy,"  ending  with  "ol"  or 
"mol"  or  "gol,"  etc.,  etc. 

Each  one,  widely  advertised,  the  gullible  doctors  were  bound  to 
try,  and  so  they  neglecte,d  altogether  the  important  matter  of  manipula- 
tive therapeutics;  also  systematic  exercise.  It  has  little  or  no  place  in 
the  course  of  instruction  of  medical  schools.  It  is  unappreciated  and 
neglected  as  a  rule  bjy  the  "regular"  practitioner.  Into  this  good  ground 
left  vacant,  osteopathy  sprang  up  and  multiplied.  Of  course,  it  has 
claimed  what  did  not  belong  to  it — Isms  always  do.  But  its  devotees 
were  honest,  as  a  rule,  and  they  have  done  more  good,  I  believe,  than 
harm. 

The  philosophy  of  the  matter  appears  to  me,  briefly  stated,  as  follows : 
The  normal  child  if  given  a  fair  chance  exercises  his  body  as  a 
whole — no  part  of  his  organism,  nervous,  muscular  ligamentous,  arterial, 
is  left  unused.  By  this  he  maintains  the  strength  he  has  acquired.  The 
law  follows  through  life.  But  his  exercise,  habits  do  not  follow;  in  later 
life  exercise  is  neglected,  or  is  only  partial,  unsymmetrical.  The  unused  . 
tissues  weaken,  dwindle,  degenerate,  their  nerves  are  anemic,  irritable. 
They  come  to  resist  use,  like  those  ligaments  about  a  dislocated  joint 
or  fracture. 
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These  individuals  are  told  and  believe  they  have  neuritis,  or  rheu- 
matism. They  may  have  these  possibly  as  secondary  conditions,  but 
their  real  trouble  comes  of  disuse.  The  exercise  they  really  need  is 
painful,  and  they  avoid  it.  They  do  not  know  that  they  should  take  it. 
The  doctor  when  consulted  does  not  see  that  the  remedy  needed  is 
calisthenics,  exercise.  He  prescribes  instead  probably  rest,  the  very 
opposite.  And  he  gives  drugs  for  a  theoretical  control  of  blood  con- 
ditions. Or  he  charges  the  body  of  the  patient  with  electric  currents, 
hoping  to  excite  a  healthy  reaction  in  the  parts  chiefly  involved.  Little 
if  any  good  results.  The  cause  is  not  reached.  Now  comes  the  osteopath 
or  the  Swedish  movement  expert,  and  with  his  pushing  and  pulling  and 
twisting  and  stretching,  rotation  and  extension,  undertakes  to  give  to 
the  body  of  that  patient  the  exercise  in  general  he  should  have  taken 
for  himself,  regularly  through  years  past.  This  may  be  along  with  hot 
baths  and  dietetic  treatment,  both  helpful.  New  action  is  set  up  in 
relation  to  the,  parts,  their  blood  supply  and  nutrition  in  particular.  The 
patient  feels  better,  and  if  he  follows  up  his  own  case  with  due  exercise 
gets  fairly  well  again;  and  the  man  of  one  idea,  that  happened  to  be 
a  practical  idea,  is  called  a  "Quack." 

The  superstition  of  drugs — to  inject  something  into  the  man's  body 
that  does  not  belong  there,  having  no  relation  to  life  force;  the  false 
theory  of  a  "rest"  cure  where  exercise  was  needed ;  these  things  have 
made,  possible  and  inevitable  a  "school"  based  upon  manipulation,  with 
many  theories  otherwise  vague,  fantastic  and  absurd. 

Every  medical  school  should  teach  calisthenics  thoroughly — the  the- 
ory and  practice  of  use,  exercise,  general  and  special,  as  a  part  of  its 
therapeutics.  This  woulld  be  of  greater  value  to  the  prospective  doctor 
and  his  patients  than  the  most  intimate  acquaintance  with  cholagogues 
or  anthelmintics. 

As  to  relative  values  of  physiological  medicine 
anc^  otner  kinds,  a  simple  illustration  is  worth  more 
With  perhaps  than  a  whole  book  of  sermons. 

Buttermilk.  A  friend  of  my  family,  living  in  Chicago,  after 

years  of  suffering  from  so-called  dyspepsia,  had 
reached  the  point  where  she  could  not  keep  a  thing  in  her  stomach.  Even 
water  was  immediately  ejected  from  the  irritable  membrane.  She  was 
reduced  in  weight  from  140  pounds  to  about  90.  She  had  been  in  care 
of  a  number  of  the  best  physicians,  one  of  them  her  son,  and  had  taken 
probably  hundreds  of  combinations  of  various  drugs.  She  was  then 
said  to  be  the  hopeless  victim  of  "pernicious  anemia."  Sounds  well, 
doesn't  it?  Such  an  encouraging  term! 

Well,  some  one  suggested  buttermilk — just  common,  old-fashioned, 


fresh  buttermilk.  At  first  she  could  retain  but  a  small  teaspoon ful.  But 
the  stomach  recognized  that  at  last  a  friend  had  entered  the  door  and 
grew  tolerant.  But  it  would  have  nothing  else.  For  six  weeks  butter- 
milk was  her  exclusive  medicine — and  her  living.  She  gained  twenty 
pounds  weight,  with  color  and  hope.  Then  gradually  she  could  take 
other  food.  Six  years  have  passed.  She  is  well,  weighing  150  pounds, 
and  never  a  drop  of  medicine  since  Dr.  Buttermilk  took  the  case. 

I  suppose  that  in  any  town  with  three  doctors  and  a  drug  store,  if 
the  various  prescriptions  for  dyspepsia  issued  during  twenty  years  were 
bottled  or  jarred  it  would  take  a  shelf  sixty  feet  long  to  hold  them — 
possibly  three  deep.  For  all  such  bottles  filled  in  the  United  States 
within  your  lifetime  or  mine  a  shelf  would  be  required,  I  doubt  not,  ten 
miles  long.  It  would  take  an  automobile  or  a  Ford  half  an  hour  to  go 
past  them  at  ordinary  speed.  Against  that  ten-mile  row  we  will  put  up 
one  bottle  of  buttermilk.  It  is  worth  infinitely  more.  Suppose  the  whole 
bunch  were  tipped  into  the  Pacific  without  possibility  of  reproduction. 
how  much  value  would  be  lost?  But  we  couldn't  spare  the  milk — 
"sweet  or  buttah."  We  could  spare  the  drugs  because  they  represent 
for  the  most  part  pure  superstition ;  the  idea  that  in  some  mysterious 
way  cures  may  be  effected  by  agents  that  have  no  place  in  the  animal 
economy.  These  are  usually  poisons  in  some  degree,  each  kicking  up  its 
own  peculiar  kind  of  a  row  in  blood  or  brain  and  particularly  nerves. 
These  rows  or  "effects"  are  supposed  to  be  of  value.  In  my  opinion 
their  service  is  equivalent,  as  a  rule  to  that  of  Taurus,  among  the  tables 
of  porcelain. 

It  was  a  disturbing  thought  to  me  when  a  young  man  engaged  in 
general  practice  that  I  should  be  giving  daily  to  others  powders,  pills  and 
tinctures  that  I  would  not  wish  to  take  myself  in  similar  conditions.  For 
I  had  tried  out  drugs  a  hundred  times  for  my  own  ailments  with  earnest 
desire  of  benefit,  and  had  to  believe  that  with  the  exception  of  local  ap- 
plications and  quinine  (undoubtedly  a  specific  blood  germicide)  I  had 
received  more  harm  than  good  from  their  employment.  But  it  was  the 
practice.  People  demanded  just  that  sort  of  thing  to  which  they  had 
been  accustomed.  To  attempt  the  role  of  a  reformer  and  make  a  living 
was  impracticable ;  to  be  a  hypocrite,  I  had  no  talent. 

I  have  found  dentistry  more  consistent  for  me  than  prescribing  ten 
grains  of  mystery  every  four  hours,  or  bread  pills  or  sugar-coated  pellets 
of  nonsense.  Remember,  this  was  nearly  forty  years  ago. 

Now,  I  do  not  wish  to  make  my  criticism  entirely  destructive.  What 
I  object  to  is  blind  medicine. 
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If  drugs  are  to  be  used  at  all,  their  use  should  have  a  relation  to  a 
real  physiological  process ;  to  biology,  to  bacteriology,  to  specific  causes. 
It  has  a  large  field  in  local  application  in  antisepsis,  surgical  and  other- 
wise ;  but  beware  of  its  introduction  into  the  human  stomach.  And  we 
shall  Be  more  and  more  careful  as  time  goes  by  as  to  what  we  force  into 
the  blood  stream  of  life. 
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therapeutic  and  Surgical  treatment  of  Root!  and  toe 
fldjacent  tissues. 


By  J.  F.  BIDDLE,  D.D.S.,  Pittsburgh,  Pa. 


In  the  presentation  of  this  subject,  I  shall  deal  only  with  those 
diseases  of  the  dental  pulp  which  result  in  apical  involvements.  It  will 
be  my  aim  to  show  results  of  the  condition  often  termed  a  "simple 
abscess,"  which  the  patient  is  frequently  told  "does  not  amount  to  any- 
thing," although  it  may  have  had  a  known  existence  of  five  or  ten  years. 

For  convenience  of  study,  these  may  be  divided  into  two  classes : 

1.  Simple  abscesses  (a)  with  sinus,  (b)  without  sinus. 

2.  Complex  abscesses   (a)    involving  one  or  more  adjacent  teeth, 
(b)   involving  maxillary  and  other  sinuses,   (c)   involving  general  health 
of  patient. 

In   the   treatment  of   simple  abscesses   without 
treatment  Of  sinus,  it  has  been  only  within  the  last  few  years  that 

Simple  Jlb$ces$e$  we  have  had  anything  like  a  definite  working  basis, 
Without  $inu$.  whereby  to  be  reasonably  sure,  having  sealed  a 
tooth,  that  it  might  be  permitted  to  remain  sealed 
for  twenty-four  hours.  I  refer  to  the  use  of  formo-cresol,  which  as- 
suredly has  been  one  of  the  greatest  aids  to  the  modern  treatment  of 
pathological  conditions  of  the  pulp.  Its  record  in  the  school  with  which 
I  am  connected  is  that  in  twenty-two  cases  only,  of  two  thousand,  did 
the  patient  return  before  the  specified  time  on  account  of  pain  resulting 
from  its  application,  while  of  the  same  number  of  cases  treated  with  this 
agent  and  the  roots  subsequently  filled,  in  thirty-four  cases  only  did  the 
teeth  have  to  be  re-treated,  or  extracted ;  marvelous  results  when  one 
considers  them  a  record  of  students'  work  in  clinics. 

Under  no  condition  should  the  canal  of  a  tooth  be  left  open  for 
drainage  of  pus  and  gases  while  it  is  being  treated.  By  doing  so,  the 
operator  is  simply  wasting  his  time  and  reinfection  will  certainly  follow. 
At  the  first  sitting,  the  cavity  of  decay  in  the  crown  of  the  tooth  should 
be  thoroughly  cleansed  of  all  debris  and  carious  dentine,  and  the  roof 
of  the  pulp  chamber  be  removed.  The  removal  of  the  contents  of  the 
canal,  however,  should  never  be  attempted  at  this  time.  A  treatment 
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of  formo-cresol  follows,  to  be  placed  in  the  pulp  chamber,  but  never 
forced  into  the  canals,  great  care  being  exercised  in  sealing  it,  lest 
pressure  be  created  and  some  of  the  decomposed  pulp  material  be  forced 
through  the  .apex.  If  these  directions  be  followed  carefully,  soreness 
rarely  results,  as  the  formo-cresol  neutralizes,  or  prevents  the  formation 
of  irritants  by  the  micro-organisms.  Even  if  gases  or  pus  be  present, 
the  "tooth  should  not  be  left  open,  but  if  drainage  be  deemed  necessary 
it  should  be  established  by  opening  through  the  tissues  at  the  apex  of  the 
root,  an  operation  that  may  be  painlessly  accomplished  by  one  of  several 
methods  that  have  recently  come  into  general  use. 

Twenty-four  hours  is  sufficient  time  to  elapse  after  the  first  treat- 
ment of  formo-cresol,  when  it  should  be  removed.  The  canals  are  then 
cleaned  and  washed  with  sterile  water,  a  second  treatment  usually  being 
applied  for  another  twenty-four  hours;  this  is  followed  by  a  test  treat- 
ment of  oil  of  cloves,  which  is  allowed  to  remain  for  several  days,  after 
which  the  canals  are  filled.  If  the  tooth  does  not  respond  after  the 
second  treatment,  diainage  should  be  established  by  an  artificial  sinus 
through  the  tissues  at  the  apex  of  the  root,  especially  if  pus  be  present; 
this  to  be  followed  by  the  50  per  cent,  sulphuric  acid  treatment,  which 
consists  of  placing  one  or  two  drops  of  sulphuric  acid  in  the  canal  and 
creating  pressure  by  means  of  unvulcanized  rubber  until  the  acid  is  forced 
through  the  sinus.  Its  passage  through  the  fistula  is  made  known  by 
its  bubbling  when  it  comes  in  contact  with  a  quantity  of  bicarbonate 
of  soda  which  has  previously  been  placed  at  the  opening  of  the  sinus 
to  neutralize  the  acid  and  to  prevent  its  making  its  way  along  the  gum 
tissue,  which  would  destroy  its  external  membrane. 

This  is  followed  by  about  two  ounces  of  normal  salt  solution  to 
cleanse  thoroughly  the  canal  and  apical  tissues  by  forcing  everything 
before  it.  For  this  purpose  I  use  a  fine  platinum  point,  hard  soldered  to 
the  shank  of  a  hypodermic  syringe  nozzle  and  attached  to  a  syringe. 
The  platinum  point  is  forced  through  a  piece  of  unvulcanized  rubber  into 
the  canal  as  far  as  possible,  the  rubber  being  packed  tightly  into  the 
cavity  and  held  there.  By  exerting  pressure  on  the  piston,  the  solution 
is  forced  through  the  canal  to  irrigate  thoroughly  it  and  the  sinus. 
This  method  is  not  advisable  in  the  treatment  of  upper  posterior  teeth 
unless  the  maxillary  sinus  has  been  definitely  located.  There  is  no  good 
reason  for  not  filling  the  roots  immediately  after  this  treatment,  for  if 
the  condition  be  not  cured  it  will  require  surgical  interference,  hence 
further  treatment  through  the  canals  would  be  useless.  If  trouble  fol- 
lows this  modus  operandi,  the  root  filling  should  not  be  removed,  but 
the  tooth  should  be  extracted,  or  the  operation  of  removing  the  apex  of 
the  root  and  all  adjacent  necrotic  tissue  should  be  resorted  to. 
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The  questions   now   arise,   "How   much   of  an 

Cbl  TUId  operation    is    the    dentist    justified    in    performing? 

•I  tbl  DtntUt.          Should  the  operation  be  performed  in  the  dentist's 

office  or  in  a  hospital  ?     What   agent   for  relieving 

pain  should  be  used,  and  by  whom  should  it  be  administered?" 

Undoubtedly,  the  dentist  should  be  qualified  to  perform  all  opera- 
tions in  the  oral  cavity  whose  source  of  trouble  is  the  teeth.  However, 
if  involvements  occur  through  neglect,  or  if  the  disease  be  malignant  in 
its  character  and  vital  parts  are  apt  to  be  affected,  by  all  means  call  in 
a  general  surgeon  in  consultation,  but  keep  in  active  touch  with  the  case, 
as  it  is  only  by  actual  experience  that  one  becomes  familiar  with  dis- 
eased oral  conditions  and  is  enabled  to  assume  charge  of  the  more  diffi- 
cult cases. 

The  next  thing  to  determine  is  the  part  of  the  work  to  be  accom- 
plished in  the  dental  office;  the  part  in  the  hospital.  Broadly  speaking, 
I  would  say  that  cases  requiring  the  administration  of  a  local  anesthetic 
could  be  taken  care  of  in  the  office,  where  one's  instruments  and  assist- 
ant are  at  hand.  Moreover,  the  patient  is  conscious  and  in  no  serious 
danger;  therefore,  why  submit  him  to  the  needless  expense,  annoyance 
and  inconvenience  of  going  to  a  hospital?  Perhaps  some  may  say,  "We 
do  not  have  the  proper  means  of  sterilization  in  our  offices."  If  not, 
we  should  have;  besides,  we  are  working  in  a  confined  area. 

The  first  precaution  is  to  remove  all  food  debris 

Preparation  of          anc'  ca^culus  from  the  teeth.     Have  the  teeth  thor- 

TlCld  f»r  oughly    cleaned    with   a    new    sterile    brush    and    a 

Operation.  good  tooth  paste,  after  which  the  mouth  should  be 

rinsed   with   normal   salt  solution   and   parts   to  be 

operated   upon   should   be   swabbed    with   iodine.  •   Any    method    which 

would  cause  absolute  sterilization  of  the  oral  cavity  would  cause  also 

loss  of  tissue  and  therefore  is  not  to  be  considered.    The  operator's  hands 

should  now  be  made  sterile  and  his  operating  instruments  which  have 

been  sterilized  after  the  last  operation,  first  by  mechanically  cleansing, 

then  by  boiling  and  placing  in  formaldehyde,  or  solution  sterilizer,  should 

now  be  removed  and  placed  in  a  sterile  tray.    Cases  requiring  the  use  of 

a  general  anesthetic  should,  as  a  rule,  be  treated  in  a  hospital,  but  many 

of  the  minor  oral  operations  might  be  done  more  advantageously  in  one's 

office. 

A  most  important  point  is  to  be  a  good  diag- 

Importance  Of         nostician,  as  many  grave  conditions  often  result  from 

Diagnosis.  the  lack  of   correct   diagnoses  at  the   proper  time. 

In  making  a  diagnosis,  one  must  be  able  to  differ- 
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entiate  between  the  feel  of  healthy  and  necrotic  bone.  If  one  has  access 
to  a  good  pathological  laboratory,  where  specimens  may  be  taken  for 
examination  and  study,  it  will  prove  a  source  of  immeasurable  benefit. 
One  of  the  greatest  modern  aids  in  diagnosis  is  the  radiograph,  without 
the  assistance  of  which  our  greatest  efforts  would  be,  at  best,  uncertain. 
Let  us  bear  in  mind,  however,  that  the  radiograph,  while  of  inestimable 
value  as  an  aid  to  diagnosis,  is  only  a  shadow  picture,  which  fact  we 
must  take  carefully  into  account  in  making  many  of  our  deductions. 


Fig.    1. 


Fig.   2. 


Sometimes,  as  the  illustration  will  show,  it  is  even  necessary  to  distort 
the  image. 

Fig.  i  shows  a  radiograph  taken  at  the  correct  angle,  with  a  root 
filling  extending  into  the  canal  apparently  about  two-thirds  of  the  way; 
also  a  broach,  extending  apparently  along  the  side  of  the  root  filling.  As 
sensation  was  noted,  and  it  was  certain  the  pulp  was  destroyed  and  that 
the  broach  did  not  extend  to  the  apex,  a  radiograph  was  taken  by  placing 
tube  to  the  right  of  tooth  instead  of  directly  over  it.  This  picture  actually 
distorts  the  tooth,  but  shows  that  root  filling  is  not  in  the  canal  and  that 
the  broach  extends  through  a  labial  perforation.  (Fig.  2.) 

Undoubtedly,  a  dental  radiograph  to  be  of  value  should  be  taken 
by  a  dentist  rather  than  a  medical  practitioner,  who  is  usually  no  better 
qualified  to  take  denial  radiographs  than  are  we  to  take  radiographs  of 
many  parts  of  the  b^dy  requiring  an  exhaustive,  painstaking  and  thorough 
technique.  Let  us  now  consider  a  few  cases  : 

This    illustration    (Fig.    3)    reveals    the    results 
T.  of  leaving  the  apex  of  the  first  bicuspid  root,  caus- 

ing the  loss  of  the  cuspid  and  lateral  teeth  with  the 


removal  of  all  the  labial  plate,  cancellated  structure  and  part  of  the 
lingual  plate  of  bone  surrounding  them,  besides  the  decomposed  pulp 
of  the  right,  central,  incisor  tooth. 

Patient,  male,  thirty-three  years  of  age.    Lateral 

Cast  11.  incisor  tooth  susceptible  to  thermal  tests.     Patient 

consulted  a  dentist,  but  was  advised  that  the  tooth 

was  all  right.     Several  months  later,  the  tooth  responding  to  percussion, 

he   again   consulted    a   dentist,    whereupon    the   gum    was    painted    with 


Fig.   3— Case   1.  Fig.  4— Case  2. 

aconite  and  iodine  and  the  patient  dismissed.  A  month  later  he  con- 
sulted another  dentist  and  a  sinus  was  noted,  but  he  was  told  it  did 
not  amount  to  anything.  One  and  a  half  years  after  the  first  indication 
of  trouble,  the  patient  was  referred  to  the  writer  for  treatment.  A 
radiograph  was  taken  and  revealed  an  impacted  cuspid  tooth  which  had 
become  encysted  and  had  affected  the  lateral  and  central  teeth  (Fig.  4). 
Had  the  tooth  been  radiographed  when  the  patient  was  first 
conscious  of  its  response  to  thermal  changes,  the  cuspid  tooth  could  have 
been  removed  and  the  other  teeth  saved ;  whereas  it  was  now  necessary 
to  remove  the  three  teeth  and  the  surrounding  bone,  leaving  an  opening 
of  about  one  and  one-half  inches  from  the  gum  margin  up  along  the 
side  of  the  nose.  Upon  healing,  the  tissues  were  filled  out  with  plumpers 
on  a  denture. 

Patient,  male,  age  fifty-six.     One  and  one-half 
Case  TIT.  years  ago  the  patient  began  to  notice  a  peculiar  feel- 

ing in  the  nerves  and  muscles  all  over  his  body. 
Presently  the  pain  became  more  marked  in  right  knee,  left  hip,  along  the 
sciatic  nerve  and  across  the  back.  The  patient  was  confined  to  bed  for 
about  two  months,  after  which  he  much  improved  until  autumn,  when 
the  muscles  and  joints  again  stiffened  and  he  went  Scuth  to  escape  the 
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rigors  of  the  severe  northern  climate.  About  five  months  ago  the  stiff- 
ness of  the  muscles  of  the  left  shoulder,  back  and  hips  became  more 
marked  than  at  any  previous  time,  the  patient  being  unable  to  arise  or 
to  dress  without  assistance.  Became  troubled  with  constipation  and  oc- 
casional passages  of  mucus,  sometimes  mucus  and  pus  being  noted. 

About  two  and  one-half  months  ago  the  patient  was  subjected  to  a 
thorough  physical  examination  with  the  following  results : 


Fig.   5— Case  3.  Fig.    6— Case   3. 

Color — Good. 

Weight — 15634  Ibs.     (Normal  190  Ibs.) 

Blood  culture — Negative. 

Wassermann    reaction — Negative. 

Urine — Normal. 

X-Ray  examination  of  chest  and  clavicle — Negative. 

On  account  of  his  having  a  large  amount  of  unsanitary  bridgework 
in  his  mouth,  also  a  marked  condition  of  pyorrhea  alveolaris,  it  was 
decided  to  radiograph  the  patient's  teeth.  Besides  discovering  a  num- 
ber of  abscesses,  it  was  found  that  many  of  the  roots  of  the  teeth  had 
been  left  under  the  bridges  with  their  crowns  cut  off  and  at  that  no  at- 
tempt had  been  made  to  fill  the  roots,  or  to  close  over  the  orifice  of  the 
canals  to  keep  out  the  food  debris  (Figs.  5  and  6).  The  patient  was 
advised  to  have  all  the  bridges  and  remaining  teeth  removed.  He  de- 
cided to  have  only  the  worst  teeth  extracted,  but  upon  our  refusal  to 
have  anything  further  to  do  with  the  case  unless  all  teeth  were  extracted, 
and  having  conclusive  evidence  that  nothing  could  be  found  from  his 
physical  examination  to  account  for  his  condition,  he  finally,  after  about 
ten  days'  deliberation,  consented  to  the  operation.  The  teeth  were  re- 
moved and  the  bone  curetted  in  several  places  where  it  was  deemed 
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necessary.  Cultures  of  pus  taken  from  the  sockets  and  apices  of  the 
teeth  showed  streptococcus  salivarius  (green)  and  staphylococcus  albus. 
An  autogenous  vaccine  was  prepared  from  the  pus.  Patient  was  kept  in 
bed  and  given  a  vaccine  treatment  every  third  day,  which  produced  a 
small  local  reaction  about  an  inch  in  diameter,  associated  with  a  slight 
systemic  reaction  (temperature  100°)  ;  also  a  slight  focal  reaction  in 
involved  joints.  These  symptoms  gradually  disappeared  after  several 
injections.  Upon  his  discharge  from  the  hospital,  the  patient  showed  a 
marked  improvement,  not  only  in  joint  conditions,  but  in  general  health. 
It  is  the  opinion  of  the  writer  that  the  whole  source  of  trouble  was 
the  oral  cavity,  but  although  the  patient  had  consulted  many  eminent 
physicians  all  over  the  country,  strange  to  say,  none  of  them,  with  the 
exception  of  the  last  specialist,  by  whom  he  was  referred  to  the  writer, 
had  examined  his  mouth  or  teeth  as  a  probable  cause  of  his  condition. 
This  is  only  one  of  many  extreme  cases  which  might  be  reported 
if  time  permitted.  However,  I  shall  merely  say  in  passing  that  we  have 
proved  conclusively  in  a  number  of  cases,  by  radiographic  and  patho- 
logical examinations,  that  the  teeth  have  been  the  source  of  blood  stream 
infections,  disorders  of  intestinal  tract,  arthritis  and  neuritis,  whereas 
in  one  case  the  discovery  of  an  impacted  molar  saved  a  patient  from  an 
operation  for  mastoiditis,  of  which  she  had  all  the  symptoms. 

Patient,  male,   forty  years  of  age.     Symptoms 
€a$*  TU.  of  infection  of  maxillary  sinus.    Radiographed  from 

central  to  third  molar  tooth,  but  radiograph  revealed 
no  infection  of  the  teeth  that  might  be  contributory  to  the  disease 
(Fig.  7).  The  surgeon  was  so  advised  by  the  medical  radiographer, 
and  last  September  an  operation  was  performed  through  the  nose  of 
the  patient.  There  was  a  recurrence  of  the  trouble  at  intervals;  finally 
acute  attacks.  Just  recently  the  case  was  referred  to  the  writer,  who 
upon  examination  of  the  former  radiographs  of  the  case  found  that  the 
teeth  had  not  been  radiographed  at  the  correct  angle  to  secure  results. 
Accordingly,  the  molar  teeth  were  again  radiographed,  and  it  was 
found  that  the  second  and  third  molar  teeth  extended  into  the  sinus 
with  considerable  loss  of  surrounding  osseous  structure  (Fig.  8).  The 
teeth  were  extracted  and  found  to  be  covered  with  a  viscid  yellow  pus, 
a  careful  examination  showing  that  every  particle  of  peridental  mem- 
brane had  been  resorbed.  The  process  to  and  including  part  of  the  floor 
of  the  sinus  was  picked  out  with  a  pair  of  foil  carriers.  Had  this  later 
radiograph  not  been  taken,  the  surgeon  would  have  operated  again 
through  the  nose.  In  this  case  the  correct  radiograph  was  the  only 
means  of  a  true  diagnosis,  as  the  teeth  were  firm;  there  was  no  sinus 
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or   no   discoloration   about   the   gums   indicative    of    the    source   of   the 
trouble. 

This  radiograph   (Fig-.  9)   shows  the  results  of 
Case  U.  an    incorrect   diagnosis    by    several    medical    practi- 

tioners.     Within   five  years   this   patient   had    seven 
operations  performed  on  the  maxillary  sinus  through  the  nose  and  abso- 


Fig.   7— Case   4. 


Fig.  8— Case  4. 


Fig.  9 — Case  5. 


Fig.  10— Case  6. 


lutely  no  attention  was  given  to  the  teeth.  He  is  a  man  of  great  wealth, 
actively  engaged  in  business,  and  consequently  the  inconvenience  and 
annoyance  he  experienced  were  considerable.  His  dentist  started  to 
treat  the  molar  tooth,  but  being  unable  to  arrest  the  flow  of  pus,  referred 
the  patient  for  a  radiograph.  The  radiograph  revealed  the  condition 
as  noted,  and  his  dentist  removed  the  molar  tooth.  The  process  was 
denuded  and  almost  black  and  the  wound  refused  to  heal ;  hence  he 
was  again  referred  to  the  writer,  an  examination  revealing  that  the 
membrane  of  the  maxillary  sinus  had  been  entirely  removed  by  the 
seven  preceding  operations  through  the  nose;  consequently  no  hope  of 
a  cure  could  be  offered.  The  second  bicuspid  tooth  with  the  process 
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that  had  surrounded  both  teeth  was  removed,  the  wound  closed,  and  for 
nearly  two  years  the  patient  has  had  no  discharge  through  the  mouth. 
At  the  present  time  his  only  discomfort  is  that  he  has  to  syringe  the 
sinus  through  the  nasal  cavity  about  twice  a  week  with  a  pint  of  salt 
solution.  The  former  offensive  odor  which  had  characterized  his  close 
approach  has  entirely  disappeared.  If  this  case  had  been  correctly  diag- 
nosed at  the  time  of  the  first  operation,  doubtless  the  patient  could 
have  been  cured. 

In  this  case  a  perfect  amalgam  filling  was  re- 
Case  UT.  moved  and  a  gold  one  inserted.  The  gold  filling, 
causing  an  inflammation  of  the  pulp,  had  to  be  .re- 
moved and  the  pulp  devitalized.  It  became  infected  during  the  operation 
and  soon  involved  the 'maxillary  sinus.  The  patient  was  operated  upon 
at  three  different  times,  and  at  the  time  she  came  under  the  observation 
of  the  essayist  her  health  was  impaired,  and  the  discharge  of  pus  from 
her  nose  and  her  mouth  was  so%offensive  that  it  was  almost  impossible 
to  talk  with  her,  except  at  a  distance.  The  case  was  operated  upon 
again,  but  the  membrane  of  the  sinus  was  found  to  be  practically  de- 
stroyed and  the  cavity  filled  with  polyps.  A  telescope  crown  with  a 
small  saddle  and  tube  extending  into  the  sinus  was  made  for  the  first 
bicuspid  tooth  (Fig.  10).  A  silver  point  was  made  to  fit  the  tube  to 
which  is  attached  a  rubber  bulb  syringe,  holding  one  pint.  Each  morn- 
ing the  patient  uses  this  syringe  filled  with  normal  salt  solution,  and 
holding  the  head  forward  the  sinus  is  irrigated,  the  solution  coming 
out  through  the  nose.  This  treatment  has  been  going  on  for  two  years, 
the  patient's  health  has  improved  and  the  disagreeable  odor  has  dis 
appeared. 

One  should  not  arrive  hastily  at  the  conclusion  that  all  diseases  of 
the  maxillary  sinus  have  their  origin  in  the  teeth.  In  fact,  but  a  small 
percentage,  some  authorities  quote  10  per  cent.,  are  attributable  to  this 
source.  Within  the  past  three  months  I  have  had  three  cases  diagnosed, 
both  by  dentists  and  surgeons,  as  diseases  of  the  maxillary  sinus.  In 
each  case  the  line  of  demarcation  between  the  diseased  area  and  the 
sinus  was  very  slight,  but  each  yielded  successfully  to  the  extraction  of 
the  denuded  offending  tooth  and  the  curettment  of  the  necrotic  bone 
with  free  irrigation  of  the  cavity  with  normal  salt  solution. 

Formerly  diseases  of  the  pulp  and  the  apical  tissues  were  treated  with 
a  great  variety  of  drugs.  Our  present  method  in  this  respect  has  been 
gradually  evolved,  the  tendency  being  to  discard  the  use  of  many  rem- 
edies and  resort  to  the  more  rational  method  of  free  drainage,  less 
medicine,  and  to  give  Nature  an  opportunity  to  help  herself.  For  the 
treatment  of  such  conditions  the  writer  makes  use  of  formo-cresol, 
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iodine,  normal  salt  solution,  and  sulphuric  acid.  With  cases  that  do  not 
yield  successfully  to  any  of  these  agents,  the  alternative  is  the  bur,  the 
curette,  and  at  times  the  forceps. 

While  I  do  not  wish  to  be  reactionary,  it  is  my  belief  that  many  of 
us  in  our  zeal  to  substantiate  the  theories  of  some  of  our  recent  investi- 
gators are  making  too  many  claims  regarding  the  teeth  as  a  factor  in 
controlling  diseases,  both  local  and  general.  So  far  as  the  general  public 
is  concerned,  we  cannot  urge  upon  it  too  strongly  the  importance  of  the 
proper  care  of  the  oral  cavity,  as  the  gateway  to  the  digestive  tract,  but 
as  a  profession,  let  us  hesitate  to  make  the  teeth  the  fertile  cause  of 
various  disorders,  without  due  consideration  of  the  premises  upon  which 
such  conclusions  are  based. 
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Fain— Its  fl d vantages  ana  Disadvantages— Its  Ualue  as  a  Diagnostic 
Symptom  and  the  Importance  of  Its  Alleviation  and  Prevention. 


By   EGBERT   T.    LOEFFLER,   D.D.S.,   Ann   Arbor,    Mich. 


In  the  preparation  of  this  paper  the  writer  has 

Introduction.  at  all  times  endeavored  to  keep  within  the  time  limit. 

In   such  an  attempt  two  guiding  principles  should 

be  kept  in  mind:  first,  simplicity  and  clearness  in  the  presentation  of 

facts   and    theories;   and   second,   judicious    limitation   of    the   material 

selected.     In  regard  to  the  second  principle  every  experienced  specialist 

is  aware  of  the  large  number  of  researches  that  have  been  and  are  being 

published  in  experimental  pharmacology  and  the  other  closely   related 

sciences,  and  the  difficulty  of  justly  estimating  the  value  of  conflicting 

results. 

It  has  been  said  by  an  eminent  authority  that,  "He  who  seeks  for 
the  truth  in  any  matter  under  discussion  is  oftentimes  forced  to  be  satis- 
fied with  a  suspension  of  judgment;  and  he  who  attempts  to  formulate 
our  present  knowledge  upon  any  part  of  a  subject  under  consideration 
is  in  many  instances  obliged  to  present  the  literature  and  bare  facts  in 
the  case  as  they  exist  and  let  the  reader  or  auditor  make  his  own  de- 
ductions." Such  a  method  doubtless  seems  to  be  the  most  satisfactory 
and  the  most  suitable  for  the  specialist  or  the  advanced  student,  but  for 
the  beginner  or  even  the  average  practitioner  it  is  absolutely  necessary 
to  follow  a  different  plan.  As  has  been  stated  above  in  any  discussion 
the  amount  of  material  and  the  time  given  to  details  must  be  brought 
within  reasonable  limits.  A  great  share  of  the  responsibility  must  be 
assumed  in  sifting  the  evidence,  and  the  conclusions  that  seem  to  be  most 
justified  by  experiment  and  observation  emphasized.  As  far  as  the 
selection  of  material  is  concerned,  what  to  give  and  what  to  omit,  is  a 
matter  of  good  judgment  and  experience  upon  the  part  of  the  writer. 
This  selection,  however,  should  be  made  by  a  process  of  elimination  rather 
than  condensation. 

The  obstacle  most  frequently  encountered,  however,  lies  in  the  com- 
plexity of  the  subject,  the  large  number  of  more  or  less  disconnected 
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facts  and  theories  which  must  be  considered  in  the  discussion  of  any 
phenomenon  pertaining  to  so  intricate  an  organism  as  the  human  body. 
Facts  and  principles  offer  no  intrinsic  difficulty  to  prevent  them  from 
being  stated  so  clearly  that  they  may  be  comprehended  by  anyone  who 
possesses  an  elementary  knowledge  of  the  sciences  fundamental  thereto. 
It  is  doubtless  then,  the  art  of  presentation  that  makes  an  attempt  like 
this  successful  or  unsuccessful. 

Again,  some  critics  have  contended  that  only  those  facts  or  con- 
clusions about  which  there  can  be  no  possible  difference  of  opinion  should 
be  presented.  There  seems  to  be  no  valid  reason,  however,  to  present 
only  those  conclusions  that  have  crystallized  out  of  the  controversies  of 
other  times  and  ignore  entirely  the  live  issues  of  the  day  which  are  of 
so  much  interest  and  importance  in  all  branches  of  medical  science.  To 
emphasize  this  fact  as  well  as  to  add  somewhat  to  the  interest  of  the 
subject  under  consideration  short  historical  resumes  have  been  introduced 
at  intervals,  although  the  question  of  time  alone,  not  to  mention  other  con- 
siderations has  prevented  any  extensive  use  of  such  material. 

Not    infrequently     we     find     that     pathological 
Discussion.  processes  and  peculiar  functional  elements,  even  with 

a  careful  and  critical  consideration,  seem  to  obscure' 
the  clinical  picture  and  all  because  we  do  not  have  a  clear  conception  of 
the  phenomena  of  pain.  Some  eminent  authorities  claim  that  all  final 
interpretations  of  a  symptom,  so  purely  subjective,  and  one  involving  so 
many  complex  psychological  and  pathological  factors,  can  often  be  made 
only  after  most  painstaking  clinical  observations.  Aside  from  historical 
facts  we  are  willing  to  admit  that  all  objective  symptoms  are  extremely 
valuable  for  diagnostic  purposes.  For  this  very  reason,  I  presume,  nearly 
all  efforts  in  modern  medical  research,  for  the  solution  of  diagnostic 
problems,  tend  in  this  direction.  Various  undertakings  in  the  study  of 
serum  pathology  and  radiology  are  familiar  examples  of  such  efforts.  To 
the  casual  observer,  therefore,  it  does  seem  somewhat  unwarranted  that 
any  undue  emphasis  should  be  given  any  physical  manifestation  so 
purely  subjective  in  its  nature,  and  so  dependent  upon  the  patient  itself. 
However,  most  objective  symptoms  of  disease  do  not  make  their 
appearance  until  a  certain  stage  of  development,  while  pain  is  very  fre- 
quently present  at  its  very  inception.  Furthermore,  under  conditions  of 
actual  practice,  a  comprehensive  investigation  of  all  objective  symptoms 
is  frequently  a  matter  of  great  difficulty,  owing  to  the  absence  of  the 
necessary  facilities,  and  therefore,  a  careful  consideration  of  the  patient's 
own  sensations  is  absolutely  essential. 

Not  infrequently  it  is  the   very   symptom  of  pain   that   impels   the 
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patient  to  seek  medical  or  dental  advice  and  it  will  therefore  be  the  start- 
ing point  of  the  diagnostic  train  of  reasoning,  while  its  correct  interpre- 
tation is  the  first  requisite  to  the  institution  of  a  suitable  form  of  treat- 
ment. On  the  other  hand,  the  writer  might  add,  that  during  his  twenty- 
five  years  of  active  practice  and  also  during  his  service  as  clinical  in- 
structor in  dental  therapeutics,  which  brought  him  in  constant  touch  with 
other  members  of  the  clinical  staff,  he  has  convinced  himself  that,  even 
those  having  satisfactory  command  of  the  methods  of  objective  examina- 
tions there  is  a  great  deficiency  in  the  ability  to  make  use  of  the  informa- 
tion conveyed  by  the  manifestations  of  pain. 

The  many  advantages  and  disadvantages  of  pain  require  no  pre- 
liminary explanation  but  will  be  brought  out  in  the  further  discussion  of 
the  subject.  Finally,  in  the  analysis  of  any  manifestation  of  pain,  it  has 
seemed  to  me  that,  in  addition  to  the  organic  processes  to  which  they  were 
due  and  the  topographical  factors  underlying  their  projection  externally, 
their  relationship  to  function  was  especially  important  from  the  stand- 
point of  facilitating  diagnosis.  The  investigations  of  painful  conditions 
from  this  point  of  view  leads  to  a  more  intimate  comprehension  of  their 
pathogenesis  and  therefore  to  greater  success  in  treatment. 

Pain  is  defined  as  the  true  feeling  that  is  the 
What  is  Pain ?         opposite  of  pleasure;  the  disagreeable  in  all  its  de- 
Definition,  grees  and  forms.     Specifically  it  is  a  disagreeable 
feeling,  usually  in  its  intenser  degrees,  resulting  from 
or  accompanying  deranged,  overstrained  or  otherwise  abnormal  action  of 
the  physical  powers,  and  serving  as  a  warning  of  danger  and  spur  to 
effort.     "Pleasure,  on  the  other  hand,  is  the  reflex  of  the  spontaneous 
and  unimpeded  exertion  of  a  power,  of  whose  energy  we  are  conscious. 
Pain  on  the  contrary,  is  the  reflex  of  the  overstrained  or  repressed  ex- 
ertion of  such  a  power."     (Hamilton,  Metaphysics,  Lect.  42,  p.   577.) 
"Pain  is  the  necessary  contrast  to  pleasure ;  it  ushers  us  into  existence  and 
is  the  first  to  give  us  consciousness ;  it  is  the  companion  and  guardian  of 
human  life."  (Charles  Bell,  The  Hand,  Chapter  7,  p.  211.) 

Gould  defines  pain  as  a  bodily  or  mental  suffering;  a  distressing  or 
agonizing  sensation.  Ache,  affliction,  agony,  anguish,  discomfort,  dis- 
tress, misery,  suffering  torment  and  torture  are  given  as  the  most  im- 
portant symptoms. 

The  nature  and  quality  of  pain  is  dependent  up- 
Pain  on  the  nature  and  condition  of  the  tissue  involved  us 

Classification.         well  as  upon  the  character  of  the  stimulus  or  irri- 
tation.      Shooting    or    lancinating    pain    generally 
indicates    carcinoma ;    burning    pain,    an    inflammation    of    nerves    01 
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the  skin;  dull,  heavy  pain,  rheumatism;  throbbing  pain,  an  inflamma- 
tion, with  transudation  into  a  dense  tissue,  as  in  abscess  or  whitlow  ; 
jumping  pain,  as  in  the  case  of  "a  jumping  toothache."  The  pain  pro- 
duced in  exacting  hypersensitive  dentine,  can  hardly  be  described  and  be- 
longs in  a  class  by  itself. 

Pain— Dependent  Upon  Uarious  Tactors. 

Disease  is  not  always  at  the  point  where  pain  is 

Location.  experienced.     Disease  at  the  root  of  the  fifth  nerve, 

for  example,  excites  pain  in  the  jaw  or  face.     Many 

serious  errors  have  been  committed  in  locating  disease  by  the  misleading 

influence  of  local  pain. 

Constant  pain  is  usually  inflammatory  in  origin ; 

Duration  or  intermittent  pain,  neuralgic.     Fixed  pain,  that  which 

Constancy.  never  shifts  its  position  and  is  continuous  for  a  long 

time,  even  though  not  severe,  should  never  be  treated 

as  a  light  matter.  The  sudden  cessation  of  pain  in  an  inflamed  part 
often  announces  the  commencement  of  gangrene.  In  the  case  of  constant 
irritation,  the  ganglionic  cells  undoubtedly  store  up  this  disturbance.  This 
is  probably  what  happens  in  the  case  of  inflammation  induced  by  a  con- 
tinuous or  unusual  amount  of  irritation. 

In  the  simplest  organisms  there  is  no  differentia- 
Pain  as  Compared       ^on  °^  sensory  organs,  and  consciousness  probably 
lUitb  Other  shows  no  difference  whatever.     All  stimuli  give  rise 

Sensations.  to  exactly  the  same  effect.     Taste  is  no   different 

from  touch,  sight  and  hearing — if  hearing  be  present 

at  all.  All  forms  of  stimuli  excite  the  same  organ  and  in  consequence 
give  the  same  effect.  In  man,  however,  we  have  four  distinct  sensations 
on  the  skin  alone.  The  sense  of  pain  and  pressure  which  respond  to 
mechanical  stimuli,  and  the  sense  of  heat  and  cold  which  respond  to 
temperature  changes.  Of  all  these  the  sense  of  pain  is  the  most  widely 
distributed.  Nearly  the  entire  surface  of  the  body  is  covered  with  so- 
called  "cold  spots,"  "warm  spots,"  "pressure  spots,"  and  "pain  spots." 
Pressure  spots  are  relatively  easy  to  excite ;  pain  spots  on  the  other  hand, 
are  much  more  closely  crowded  together  and  are  stimulated  with  greater 
difficulty.  Pain  is  not  merely  a  more  intense  pressure,  as  was  thought  for 
a  long  time,  because  there  are  certain  parts  of  the  body  that  are  sensitive 
to  pressure  but  not  to  pain,  as  the  inner  membrane  of  the  cheek,  while 
the  cornea  of  the  eye  always  responds  to  pain,  never  to  pressure,  no 
matter  how  slight  the  excitation. 

Again,  certain  drugs  destroy  one  sense  quality  and  leave  the  other 


unaffected,  as  cocain  when  first  applied,  destroys  the  sensations  to  pain, 
but  not  to  pressure  ;  a  rarer  drug,  saponine,  destroys  sensations  to  pressure 
but  not  to  pain.  It  is  generally  held  that  pain  and  pressure  are  distinct 
senses  with  distinct  kinds  of  sensory  nerve  endings  in -the  skin.  The 
nerves  of  pain  are  the  free  nerve  ends  that  extend  into  the  outer  skin, 
and  that  pain  has  a  very  superficial  organ  is  evident  from  the  fact  that 
an  acid  will  give  rise  to  pain  before  it  affects  any  other  organ. 

There  may  be  considerable  variation  in  the  char- 
Pataj  acter  of  pain.    Some  authorities  claim  that  by  a  mix- 

Tt$  Uariations.  ture  of  sense  perceptions,  burning  pains  may  arise; 
by  a  process  of  expansion  or  localization,  pricking 
pains ;  by  altering  the  stimulating  process,  throbbing  pains.  Again  there 
are  psychic  factors  that  have  an  important  influence  in  modifying  the 
intensity  of  pain.  The  importance  to  be  attached  to  pain  must  be  regu- 
lated in  some  degree  by  the  temperament  of  the  individual  suffering  it. 
There  are  persons  whose  nervous  system  and  whose  mental  and  emotional 
nature  are  so  constructed,  that  the  slightest  pain  is  followed  by  extrava- 
gant or  exaggerated  manifestations  of  suffering;  while  there  are  others, 
heavy  and  phlegmatic  in  their  organization,  or  possessing  an  iron  will,  who 
either  do  not  feel  pain  as  much  as  others,  or  who  endure  it  with  singular 
fortitude  and  stolidity.  There  are  other  factors  that  have  more  or  less 
influence  in  the  manifestations  of  painful  sensations,  as  intelligence,  edu- 
cation, character,  age,  sex  and  general  health.  As  has  been  intimated 
there  are  those  individuals  in  which  the  neuropathic  constitution  causes 
very  painful  impressions  to  be  perceived  in  a  greatly  magnified  form. 
On  the  other  hand,  there  are  those  who  make  every  attempt  to  mislead 
the  examiner.  In  such  cases  more  attention  should  be  given  to  facial 
expression,  or  rather  to  the  reflexes  in  order  to  estimate  the  severity  of 
the  pain. 

Purely  quantitative  variations  are  dependent  upon  two  factors;  the 
intensity  of  the  stimulus  and  the  sensitiveness  of  the  registering  ap- 
paratus. The  same  stimulus  or  irritant  may  be  endurable  to  one  and 
seriously  disturb  the  physical  equilibrium  of  another. 

The  time  of  day,  the  seasons,  or  even  distinct 
time.  phases  of  development  have  a  decided  influence  in 

causing  a  variation  in  painful  affections. 

Not  infrequently  the  onset  of  pain  is  associated  with  some  definite 
hour  of  the  day,  or  exhibits  a  regular  dependence  on  certain  occurrences, 
such  as  the  ingestion  of  food  or  it  may  appear  at  some  stated  time  of  day 
as  in  the  case  of  nocturnal  pain. 


Pain  in  itself  is  a  phenomenon  wisely  instituted 

Paitt;  ty  ^ature.    The  importance  of  this  statement  can  best 

Tts  Advantages         be  appreciated  by  quoting  a  few  paragraphs  from  the 

or  Benefits.  contributions  of  Prof.  Goldscheider,  of  the  University 

of  Berlin,  in  which  he  says:    "Pain  makes  us  realize 

that  some  external  danger  is  threatening  which  we  may  still  avoid,  or  that 
harm  has  already  been  done  to  the  body  requiring  our  care  if  we  would 
escape  more  serious  consequences.  Pain  arises  as  a  warning  signal  when- 
ever we  are  exposed  to  such  conditions  of  life  as  by  their  continued  in- 
fluence would  involve  general  disturbances  of  health.  Pain  appears  before 
or  simultaneous  with  the  outbreak  of  disease,  warning  man  that  his  body 
is  in  a  diseased  condition  and  requires  care.  Pain  occasioned  by  physical 
or  mental  fatigue  indicates  necessity  for  rest  and  recreation.  Pain,  the 
symptom  of  organic  disease,  imperatively  urges  the  patient  to  save  the 
diseased  organ.  Pain  is  the  physician's  most  powerful  assistant,  whose 
demands  the  patient  follows  in  blind  obedience,  and  who  saves  the  physi- 
cian many  a  prescription  and  many  an  advice  as  to  diet  and  conduct. 
Through  pain,  Nature  imposes  rest,  even  upon  the  most  strenuous ;  it 
dictates  idleness  to  the  most  energetic,  and  forces  the  most  obstinate  to 
abide  by  conditions  suitable  for  the  diseased  body.  Pain  is  a  harsh  but 
useful  law  of  Nature.  But  like  all  natural  laws,  it  is  unyielding  in  its 
consistency,  blind  in  its  disregard,  brutal  and  cruel.  Pain  appears  not 
only  in  the  guise  of  benevolent  warning,  but  also  in  that  troublesome 
torment.  Even  in  incurable  disease,  in  affections  in  which  the  realization 
of  ill  health  is  useless  for  the  patient,  inasmuch  as  no  one  can  control 
the  disease,  pain  is  present,  ruthlessly  destroying  all  enjoyment  in  life 
without  offering  any  physical  advantage  whatever  by  way  of  compen- 
sation. In  the  most  dangerous  disease  pain  is  often  absent,  thus  lulling 
the  patient  into  a  sensation  of  security,  only  to  appear  and  call  for 
abolition  by  artificial  means  after  the  patient  has  undergone  an  operation 
in  order  to  save  his  life.  Hence  it  is  only  proper  that  we  physicians 
should  combat  our  ally :  for  to  wipe  out  pain  entirely  is  an  impossibility, 
and  we  cannot  and  would  not  do  without  it,  since  pain  is  necessary,  not 
only  as  a  monitor  in  the  combat  against  hostile  powers  of  matter,  but 
also  as  an  inspirer  to  ethical  emotion.  For  it  is  chiefly  in  the  reminiscence 
of  one's  own  pain,  both  physical  and  mental,  that  love  and  active  charity 
is  rooted." 

fldvantages  of  Pain  as  a  Preventive  measure. 

The   advantages   or   benefits   of   pain   incident   to   all    or   nearly   all 
diseases  of  the  oral  cavity  can  be  very  readily  demonstrated  by  the  in- 
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creased  interest  or  early  attention  given  to  this  most  faithful  guardian 
of  human  life. 

The  ravages  of  dental  caries  is  often  cut  short 
Dental  by  the  timely  warning  given  by  pain.    An  early  visit 

Caries.  to  the  dentist  has  saved  many  teeth  from  injury  be- 

yond repair.  Without  heed  to  this  warning,  or  when 
the  symptom  of  pain  is  wanting  thousands  upon  thousands  of  teeth  have 
been  lost.  This  statement  is  true  in  the  case  of  any  disease  unless  pre- 
ventive measures  are  applied. 

As  has  been  stated  in  a  previous  part  of  this  paper,  it  is  the  pain  that 
impels  patients  to  seek  medical  or  dental  aid  or  advice.  It  may  therefore 
be  considered  the  starting  point  of  every  method  of  diagnosis,  while  its 
correct  interpretation  is  the  best  means  for  instituting  a  suitable  form  of 
treatment. 

There  seems  to  be  an  impression  in  the  minds  of  many  patients  that 
all  such  pain  is  useless  and  unnecessary.  It  is  true  that  much  of  this 
form  of  human  suffering  is  unnecessary  when  it  has  served  its  purpose 
as  a  timely  warning.  There  are  those  also  in  which  the  symptom  of  pain 
seems  to  be  wanting.  In  these  very  cases,  however,  we  find  that  the 
disease,  in  many  instances,  is  allowed  to  progress  without  interference 
until  serious  damage  has  been  done.  Of  all  the  symptoms  of  disease, 
as  heat,  redness,  pain,  swelling  and  perverted  or  loss  of  function,  pain 
with  but  few  exceptions  is  the  sole  cause 'for  bringing  the  patient  to  the 
office  of  the  physician  or  dentist.  Pain,  therefore,  is  a  constant  reminder 
that  some  diseased  porton  of  the  body  needs  attention.  In  the  case  of 
exposed  or  nearly  exposed  pulps,  acute  or  chronic  dento-alveolar  abscess, 
pericementitis  and  pyorrhea  alveolaris  it  is  the  discomforting  sensation 
of  pain  that  constantly  reminds  the  sufferer  that  something  should  be  done 
to  arrest  the  progress  of  disease  and  assist  Nature  in  effecting  a  cure. 

Hdvantaacs  of  Pain  in  making  a  Differential  Diagnosis. 

The  peculiar  variations  in  the  nature  and  character  of  the  mani- 
festations of  pain  due  to  disease  in  the  oral  cavity  is  very  striking.  The 
throbbing  pain  of  a  hyperaemic  or  inflamed  pulp,  which  often  cannot  be 
localized  and  may  simulate  the  character  of  neuralgia  is  a  typical  ex- 
ample. The  peculiar  pain  produced  by  hypersensitive  dentin  may  readily 
be  distinguished  from  any  other.  That  feeling  or  sensation  of  tender- 
ness and  fullness,  as  if  the  tooth  protruded  from  its  socket,  as  manifested 
in  the  case  of  a  pericementitis  can  frequently  be  differentiated  from  the 
periodical  dull  pain  produced  by  a  chronic  dento-alveolar  abscess.  A 
severe  form  of  throbbing  pain,  definitely  localized,  and  characterized  at 
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intervals  by  spasmodic  attacks  is  easily  diagnosed  as  a  case  of  acute  denlo- 
alveolar  abscess.  The  pain  produced  by  some  phases  of  pyorrhea  alveo- 
laris  partakes  more  of  the  nature  and  character  of  a  chronic  pericementitis. 
As  has  been  stated,  the  objective  evidences  of  disease  often  do  not  appear 
until  the  abnormal  condition  has  reached  a  certain  degree  of  development, 
whereas  the  symptom  of  pain  is  not  rarely  present  at  its  very  inception. 
Besides  a  comprehensive  investigation  of  other  symptoms  may  not  be 
feasible  for  the  want  of  proper  facilities. 

tlK  Disadvantages  of  Pain,    early  Uiews  on;thc  Subject. 

There  was  a  time  when  skillful  surgeons  and  eminent  divines  con- 
tended that  pain  was  a  natural  protection,  a  necessary  stimulant  to 
the  reparative  process,  and  a  Providential  dispensation,  and  that  the  pre- 
vention of  it  was  defying  the  Almighty.  Now  it  amounts  to  inhumanity 
and  malpractice  to  presume  to  do  any  severe  operation  without  abolishing 
it. 

Professor  Charles  D.  Miegs,  of  the  Jefferson  Medical  College  ot 
Philadelphia,  as  late  as  1856,  wrote  of  the  "doubtful  nature  of  any 
process  that  the  physician  sets  up  to  contravene  the  operation  of  those 
natural  and  physiological  forces  that  the  Divinity  has  ordained  us  to  en- 
joy or  suffer." 

During  the  same  period  a  clergyman  wrote  to  a  medical  friend  as 
follows :  "Anesthesia  or  any  agent  used  to  prevent  pain  is  a  decoy  of 
Satan  apparently  offering  itself  to  bless  women;  but  in  the  end  it  will 
harden  society  and  rob  God  of  the  deep,  earnest  cries  which  arise  in  time 
of  trouble  for  help." 

From  the  history  of  dental  medicine  we  find,  however,  that  the  great 
problem  of  the  prevention  of  pain  received  earnest  and  persistent  attention 
on  the  part  of  many  of  those  who  practiced  the  healing  art.  We  also 
find  that  no  branch  of  this  art  and  science  seemed  to  be  better  suited  for 
the  investigation  of  this  most  difficult  problem.  As  compared  with  other 
surgical  interventions,  operations  in  the  oral  cavity,  with  but  few  ex- 
ceptions, are  so  extremely  painful,  that  operators  from  time  immemorial 
have  had  a  special  desire  to  diminish  or  to  prevent  entirely  all  painful 
sensations  from  this  source. 

tbe  Prevention  of  Pain  as  a  factor  in  the  evolution  of  Dental  Surgery. 

Just  as  the  discovery  of  anesthesia  or  the  means  of  preventing  pain 
lias  revolutionized  general  surgery,  so  has  it  affected  dentistry.  It  is 
perfectly  wonderful  what  a  change  it  has  made  within  a  few  years  ;  the 
effect  on  the  science  was  more  gradual  but  none  the  less  radical. 
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Dr.  William  J.  White,  Professor  of  Surgery  in  the  University  of 
Pennsylvania,  in  his  address"  on  "Anesthesia  as  a  Factor  in  the  Evolution 
of  Surgery,"  makes  the  following  statement :  "Like  the  enchanted  carpet 
of  the  Arabian  Nights,  it  transformed  them  in  the  twinkling  of  an  eye 
from  the  glaring  light  of  one  atmosphere  to  the  soft  darkness  of  the 
antipodes;  from  an  atmosphere  of  pain,  suffering  and  agony,  of  tense 
nerves  and  noisy  struggles,  of  mental  horror  and  physical  anguish,  to 
one  of  quiet  slumber  and  sweet  oblivion.  If  it  had  done  nothing  more  for 
the  victim  of  surgical  disease  and  injury  than  to  blot  out  the  pain  which 
from  the  very  earliest  dawn  of  surgery  was  inseparable  from  its  pro- 
cedures; if  it  had  done  nothing  more  for  the  operator  than  to  transform 
the  shrieking,  writhing  patient,  strapped  to  the  table  and  held  there  by 
stalwart  assistants,  into  the  passive,  unresisting  and  unconscious  subject 
of  his  knife,  it  would  have  justified,  a  hundred  times  over,  any  amount 
of  effort  to  commemorate  this  event.  It  would  have  been  an  achievement 
beyond  all  praise  to  have  diminished  by  this  much  the  sum  of  human  suffer- 
ing, to  have  added  by  this  much  to  the  efficiency  of  surgery,  if  it  had  done 
nothing  more. 

"But  the  most  obvious  and  immediate  result  of  the  discovery  of  the 
means  for  preventing  pain  were  the  very  least  of  the  blessings  that  were 
to  spring  from  it.  It  is  not  too  much  to  say  that  it  and  it  alone  brought 
into  the  realms  of  possibility  every  great  advance  which  has  succeeded  it. 
Dozens  of  modern  operations,  unknown  in  1844,  each  of  which  has  been 
followed  by  a  reduction  in  mortality,  affecting  tens  of  thousands  of 
patients,  owe  their  birth  to  our  ability  to  secure  absolute  quietude  and  full 
muscular  relaxation."  Some  of  the  wonderful  operations  of  to-day  would 
have  been  considered  impossibilities  fifty  years  ago.  Any  professional 
man,  at  that  time,  even  suggesting  the  invasion  of  such  territory  would 
have  been  classed  among  the  criminal  lunatics. 

Any  of  the  distinguished  surgeons  of  that  day,  as  Valpeau,  Dupuytren 
and  others,  were  simply  helpless  in  the  presence  of  cases  that  are  very 
readily  treated  or  operated  upon  by  any  of  our  recent  graduates.  Again, 
it  might  be  said  that  since  the  advent  of  painless  surgery  the  field  of 
operative  work  has  broadened  and  the  experimental  research  upon  the 
lower  animals  made  possible  the  discoveries  of  Pasteur  and  Lister  some 
years  later.  All  these  discoveries  have  been  the  means  of  saving  weekly 
more  lives  than  were  sacrificed  in  the  campaigns  of  the  Caesars. 

Investigation,  experiment,  and  research  are  going  on  more  rapidly 
than  ever  before.  The  possibilities  in  the  field  of  dental  surgery  alone  are 
just  beginning  to  be  realized. 
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The  relief  and  prevention  of  pain,  in  case  of  all 
the  Relief  and          inflammatory  processes,  has  received  marked  atten- 

Prewention  Of  tion  at  the  hands  of  such  men  as  Dr.  Spiess.     Tlie 

Pato-  above   authority   states   that:    "The   chief   object   of 

anesthesia  in  the  therapy  of  inflammation  is  to  bring 

the  anesthetizing  agent  in  such  frequent  and  intimate  contact  with  the 

wound  that  the  subjective  painful  sensations  are  prevented  or  reduced 

to  a  minimum." 

The  appearance  of  the  wound  and  the  severity  of  the  inflammation 
correspond  in  may  respects  to  that  of  the  patient.  Absence  of  pain, 
total  or  partial,  permits  of  a  safe  termination  as  to  the  total  or  partial 
absence  of  inflammatory  reaction.  Many  practical  applications  of  this 
nature  have  been  made  in  diseases  and  injuries  in  the  oral  cavity. 

In  the  case  of  injuries  to  the  tongue,  even  the  disagreeable  sensation 
of  incipient  nasal  catarrh,  are  relieved  by  the  insufflation  of  orthoform 
or  novocain  in  the  nasopharyngeal  cavity.  By  repeated  applications  many 
cases  of  coryza  have  been  aborted  with  absolute  certainty. 

A  large  number  of  experiments  have  been  made  with  a  view  of  modi- 
fying the  healing  process.  By  abolishing  pain  the  redness  disappears. 
Both  are  brought  about  by  reflexes  and  may  in  the  same  way  be  abolished 
by  the  same  agent.  The  vaso-motor,  or  sympathetic  nervous  control  of 
the  vascular  system,  however,  must  not  be  interfered  with.  Novocain 
seems  to  possess  this  property  of  abolishing  pain  and  the  reflexes  that 
produce  redness. 

Central  irritation  is  prevented  by  relieving  the  local  symptoms.  This 
morbid  condition  in  the  brain,  however,  is  so  readily  influenced  by  various 
other  reflexes  that  all  agents  used  as  sedatives  should  be  used  at  the  very 
beginning  of  the  disease.  By  means  of  anesthetics  properly  administered, 
inflammation  may  be  entirely  prevented,  as  has  been  demonstrated  in  the 
extraction  of  teeth  and  similar  operations. 

To  allow  pain  to  continue  after  it  has  served  its 

the  Relief  purpose  as  a  warning  signal  is  of  no  use  and  in  many 

Of  Pain.  instances  entirely  unnecessary.     Every  effort  should 

be  made  on  the  part  of  the  patient  and  operator  to 

abolish  it.     The  sensory  nerve  centers  in  the  brain  are  very  susceptible 

and  often  injured  in  a  marked  degree  by  prolonged  pain.     Both  local  and 

general  remedies  should  be  used  for  the  relief  of  pain  if  it  cannot  be 

accomplished  in  any  other  way. 

In  the  application  of  remedies  for  the  relief  of  pain  we  must  not 
forget  that  we  have  another  duty  to  perform  and  that  is  to  determine  the 
cause  and  if  possible  remove  it.  I  would  not  have  you  understand  that 
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you  should  rush  for  some  remedy  with  which  to  club  into  insensibility 
every  symptom  of  disease  as  soon  as  it  puts  in  an  appearance.  Give 
Nature  a  little  chance  to  show  what  she  intends  to  do  before  attempting 
to  stop  her  by  dosing  yourself  with  some  pain-reliever  or  colic  cure. 
Do  not  trust  her  too  blindly,  however,  for  the  best  of  things  may  become 
bad  in  extreme,  and  the  body  may  become  so  panic-Stricken  as  to  keep 
on  throwing  overboard,  not  merely  the  poisons,  but  its  necessary  food, 
if  the  process  be  allowed  to  continue  too  long.  This  is  where  the  doctor 
comes  in.  This  is  the  point  at  which  it  takes  brains  to  succeed  in  the  treat- 
ment of  disease  or  the  alleviation  of  suffering — to  decide  just  how  far 
Nature  knows  what  she  is  doing,  even  in  her  most  violent  expulsive 
methods,  and  is  to  be  helped,  and  just  when  she  has  lost  her  head,  or  got 
into  a  bad  habit,  and  must  be  thwarted.  This  much  we  feel  sure  of,  and 
it  is  one  of  the  keynotes  of  the  attitude  of  modern  medicine,  that  a  large 
majority  of  the  symptoms  of  disease  are  really  Nature's  attempts  to  cure 
it.  In  short,  it  is  our  duty  to  trust  Nature  instead  of  defying  her,  co- 
operate with  her  in  place  of  fighting  her. 

Pain,  wherever  found,  is  Nature's  abrupt  command,  "Halt!"  her 
imperative  order  to  stop.  When  you  have  obeyed  that  command,  you 
ihave  taken  the  most  important  single  step  towards  the  cure.  A  headache, 
for  example,  always  means  something — overwork,  underventilation,  eye- 
strain,  underfeeding,  infection.  Some  error  is  being  committed,  some  bad 
physical  habit  is  being  dropped  into.  There  are  a  dozen  different  remedies 
that  will  stop  the  pain  from  opium  and  chloroform  down  to  coal  tar 
remedies  (phenacitin,  acetanilid,  etc.)  and  the  bromides.  But  not  one  of 
them  cures,  in  the  sense  of  doing  anything  toward  removing  the  cause. 

To  enumerate  in  detail  the  best  means  for  relieving  all  the  various 
forms  and  phases  of  human  suffering  is  beyond  the  scope  of  this  paper. 
Plenty  of  pure,  cool  water  internally,  externally  and  eternally,  rest,  fresh 
air,  and  careful  feeding,  are  in  some  respects  the  best  remedies  known  to 
modern  medicine. 

Pain  has  a  demoralizing  effect  on  the  patient, 
Pain,  its  often  beyond  our  conception.     It  creates  fear  and 

Demoralizing  €ffctt.     nervous  prostration  and  many  other  conditions  from 
which  it  may  be  difficult  to  recover.    A  careful  study 
of  the  sensory  nervous  system  and  its  method  of  operation  is  all  important. 
All  who  have  been  obliged  to  observe  the  effect  of  human  suffer- 
ing must  have  been  painfully  impressed  with  its  power  to  demoralize. 

The  demoralization  caused  by  physical  pain  is  something  with  which 
all  physicians  and  clergymen  are  perfectly  familiar.  It  has  often  been 
thought  and  frequently  asserted  that  suffering  physical  pain  has  in  itself 
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a  certain  educative  power,  and  that  its  intention  is  to  elevate  the  patient 
in  his  spiritual  state.  Present  day  observations,  so  far  as  I  have  been  able 
to  make  out,  lead  to  precisely  opposite  conclusions.  Sharp,  long-con- 
tinued and  unendurable  physical  pain  usually  has  quite  as  bad  an  effect  on 
the  moral  structure  of  the  sufferer  as  it  does  upon  his  physical  make-up. 
so  that  anything-  which  tends  to  remove  physical  pain  tends  in  the  same 
direction  as  to  elevate  him  morally. 

Any  man  compelled  to  look  continually  at  physical  suffering  will 
himself  grow  hard.  He  is  forced  to  do  so  in  self  defense.  The  long 
continued  strain  is  more  than  he  can  bear.  The  same  is  true  of  humanity 
in  general.  The  simple  fact  that  to  such  an  extent  the  contemplation  of 
physical  pain  has  been  removed  from  us  makes  humankind  as  a  whole 
more  human. 

A  rational  application  of  remedies  with  a  view  of  combating  success- 
fully any  painful  sensation  manifested  by  a  patient,  of  whatever  sort  it 
may  be,  necessarily  requires  either  the  dental  or  medical  practitioner  to 
obtain  a  clear  insight  into  its  sources  of  origin. 

In  regard  to  nerves  and  their  sensations  we  are  concerned  only  in 
afferent  nerves  and  especially  those  that  convey  painful  impressions. 
With  due  respect  to  the  time  limit,  a  liberal  consideration  of  this  point 
would  not  seern  out  of  place.  We  know  less,  however,  of  the  nervous 
system  than  of  any  part  of  the  human  body.  The  brain  or  rather  the 
particular  function  residing  in  different  parts  are  as  much  a  mystery  as 
they  ever  have  been.  We  know  practically  nothing  of  the  metabolism 
going  on  in  nerve  tissue.  The  more  thorough  the  investigation  in  this 
direction,  the  more  successful  and  to  the  point  will  be  the  treatment  for 
abolishing  the  same. 

A  fundamental  principle,  and  one  that  should  always  be  kept  in  mind, 
is  to  carefully  analyze  all  forms  of  pain  into  its  various  elements.  Such 
an  analysis  should  always  begin  by  making  a  careful  outline  of  the  seat  of 
pain.  In  other  words  to  determine  its  topography.  The  patient  should, 
first  of  all,  be  instructed  to  point  to  the  exact  spot  or  region  where  the 
pain  is  most  intense,  and  as  to  whether  it  is  superficial  or  deep  seated. 
Indefinite  statements,  however,  such  as  pain  in  the  stomach  or  pain  in  the 
jaw  are  not  infrequently  associated  with  erroneous  conceptions.  Another 
point  to  be  observed  is  a  careful  differentiation  between  the  painful 
focus  and  its  radiation,  especially  when  there  is  no  reason  for  assuming  a 
neuropathic  tendency  in  the  patient. 

The  character  of  pain,  as  has  been  stated,  varies  considerably,  in 
different  individuals.  The  intensity  also  varies  with  the  nature  and 
amount  of  stimulation  or  irritation  and  is  often  dependent  upon  psychic 
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functions.     There  are  other  factors,  such  as  age,  sex,  intelligence,  nation- 
ality and  manifestation  of  painful  affections. 

In  a  previous  paragraph  we  stated  that:     "The 
Che  Prevention         prevention  of  pain  has  engaged  the  minds  and  con- 
Of  Pain.  scientious  members  of  the  healing  art  since  time  im- 

memorial. The  pain  incident  to  all  dental  operations 
is  useless  and  entirely  unnecessary.  On  the  other  hand,  it  is  a  decided 
disadvantage  to  both  operator  and  patient." 

The  most  approved  method  to  date  for  the  prevention  of  pain  is 
by  means  of  local  anesthetics.  The  dental  profession  at  least  must  and 
will  accept  a  method  of  anesthesia  as  devised  by  Dr.  Braun,  the  father  of 
local  anesthesia,  which  has  no  mortality.  In  the  application  of  this  method, 
however,  we  should  carefully  note  that  the  reaction  of  nerve  tissue  LO 
diminished  or  interrupted  circulation  is  not  uniform.  The  brain,  medulla 
and  spinal  cord  are  very  sensitive  to  fluctuations  of  blood  pressure  while 
the  peripheral  nerve  trunks  or  endings  are  independent  of  the  oxygen 
supply  to  a  great  extent  and  retain  the  power  of  transmission  hours  after 
the  cessation  of  the  blood  supply. 

Another  point  of  vital  interest  is  that  pain  sense,  of  all  senses  is 
the  most  resistant  to  pressure  on  the  nerve  trunks  and  disappears  last. 
The  first  senses  to  disappear  are  those  of  touch  and  pressure,  temperatu/e 
sense  occupying  an  intermediate  position. 

The  disadvantage  or  harm  to  the  patient  is  that 

Disadvantages          ^  's  a  use^ess  waste  of  energy,  encourages  inferior 
orfiarm  work  and  has  a  general  demoralizing  effect.     The 

to  Patient.  injury  to  the  nervous  system  is  often  quite  marked. 

It  creates  fear  or  increases  it  to  the  extent  that  much 
needed  work  may  be  neglected  or  entirely  omitted  in  the  future.  For  ex- 
ample let  us  assume  that  on  this  account  a  failure  is  made  in  some  root 
canal  work.  Shall  we  stop  to  estimate  the  cost?  In  the  past  the  estimate 
used  to  be  the  loss  of  that  particular  tooth.  At  this  time  and  age  it  may 
mean  years  of  suffering  or  possibly  the  loss  of  human  life.  If  the  patient 
happens  to  be  a  dear  friend  of  yours  or  some  member  of  your  own  family 
did  you  ever  stop  to  think  what  that  means  ? 

Shall  we  assume  that  it  is  the  dearest  member  of  your  family  and 
that  your  work  is  a  failure  because  you  have  not  availed  yourself  of  all 
the  modern  means  for  preventing  pain  ?  Let  me  ask  at  this  time  in  all 
seriousness  if  it  is  not  true  that  the  effort  you  put  forth  in  this  direction 
is  almost  directly  in  proportion  to  your  ability  to  appreciate  a  great  sacri- 
fice, the  inestimable  cost  in  case  of  failure?  There  are  other  causes  for 
such  failures.  I  would  not  have  you  misunderstand  me.  But  the  most 
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important  factor  to  be  considered  in  my  humble  estimation  is  "the  pre- 
vention of  pain." 

In  the  preparation  of  hypersensitive  cavities  the  average  operator 
fails  on  account  of  the  extreme  suffering.  Many  difficult  and  inaccessible 
cavities  are  overlooked  and  not  infrequently  improper  filling  materials 
are  used  because  of  faulty  or  inadequate  preparation  for  their  reception. 

Statements  are  frequently  made  that  the  sensation  of  pain  is  nec- 
essary in  the  preparation  of  cavities  as  a  guide  to  the  amount  of  ex- 
cavation required,  especially  when  the  pulp  is  being  encroached  upon.  A 
most  timely  and  appropriate  answer  to  this  statement  is  given  by  asking 
another.  "Does  the  general  surgeon  depend  upon  the  sensation  of  pain 
when  operating  for  the  removal  0f  an  appendix  or  a  stone  in  the  bladder?" 

In  the  operation  for  the  removal  of  pulps  the  most  important  factor 
to  be  considered,  and  one  that  cannot  be  ignored  to  insure  good  work 
and  the  necessary  co-operation  of  the  patients  is,  "the  prevention  of  pain." 
Unless  this  condition  is  complied  with  pulp  remnants  are  left  and  at 
times  only  the  bulbous  portion  removed. 

There  are  those  who  are  able  and  often  willing  to  bear  the  pain  in 
order  to  have  effective  work  done.  A  much  larger  per  cent,  however,  will 
not  tolerate  such  practice.  While  pain  and  suffering  have  been  the  sole 
means  of  introducing  its  victims  to  seek  medical  or  dental  advice  the  fear 
of  the  remedy  or  the  method  of  its  application  has  had  a  directly  opposite 
effect. 

The  harm  that  comes  from  such  practices  is  manifested  in  the  form 
of  pericementitis,  acute  and  chronic  abscesses  and  not  infrequently  the 
loss  of  the  tooth.  Case  after  case  might  be  cited  in  which  faulty  work 
resulted  because  pain  was  not  prevented.  There  are  other  reasons,  of 
course,  such  as  small  fees,  lack  of  time,  skill  and  co-operation  on  the 
part  of  the  patient. 

Since  time  immemorial  the  fear  of  pain  in  extracting  teeth  has 
caused  many  to  suffer  untold  agonies.  There  was  a  long  period,  it  is 
true,  when  the  means  for  preventing  suffering  on  such  occasions  was  not 
at  hand.  At  this  time  and  age,  however,  with  all  conceivable  forms  D£ 
remedial  agents  no  such  excuse  can  be  accepted,  and  any  operator  who 
attempts  to  extract  teeth,  excavate  hypersensitive  dentin  or  remove  pulps 
without  making  some  effort,  at  least,  to  prevent  the  suffering  incident 
thereto  is  considered  inhuman  and  in  the  language  of  one  authority,  at 
least,  is  characterized  as  a  barbarian. 

The  injuries  resulting  at  the  hands  of  such  operators  are  often  quite 
serious;  such  as  fractured  crowns  and  jaws,  lacerated  gums,  unextracte:! 
roots,  and  not  infrequently  a  decidedly  demoralized  condition  of  the 
patient. 
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As  might  be  expected,  lack  of  co-operation  on  the  part  of  the  patient 
and  hurried  operations  are  largely  responsible  for  such  injuries  and  all 
because  modern  methods  for  abolishing  pain  have  been  ignored. 

In  conclusion  I  beg.  of  you,  as  members  of  the  dental  profession, 
to  recall  to  your  mind  the  Golden  Rule — "Do  unto  others  as  you  would 
that  they  should  do  unto  you."  It  is  not  only  our  privilege,  but  our  duty 
as  well  to  utilize  every  available  means  for  the  sole  purpose  of  relieving 
and  abolishing  human  suffering. 

To  carry  out  this  principle  means  more  time  and  larger  fees.  Most 
patients,  however,  are  only  too  willing  to  contribute  more  of  their  worldly 
possessions  for  such  services,  provided  they  have  received  the  proper  en- 
lightenment. Good,  reliable  and  conscientious  work  is  not  necessarily 
expensive.  Faulty  or  inefficient  work,  on  the  other  hand,  is  dear  at  any 
price. 

The  principal  object  for  writing  this  paper  has  been  that  I  might 
make  a  direct  and  earnest  appeal  to  all  members  of  the  dental  profession, 
especially  those  who  have  the  interests  of  humanity  and  their  profession 
at  heart,  to  make  it  their  duty  to  employ,  from  now  on,  all  the  available 
means  for  the  alleviation  or  abolishment  of  human  suffering.  Then,  and 
not  until  then,  can  we  hope  to  measure  up  to  the  standard  of  our  high 
calling  as  efficient  members  of  the  healing  art. 
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Papers  Presented  in  Section  VI. 

Oral  Surgery. 


ft  few  thoughts  on  the  Comparative  flnatomy  of  the  maxillary 
Sinus,  Its  Relation  to  the  teeth,  Tnfraorbital  eaial  and  flllmemary 

System. 


By  M.  II.  CRYKR,  M.D..  I). U.S.,  Philadelphia,  Pa. 


These  studies  will  be  restricted  to  man  and  a  few  well-known  lower 
animals  such  as  the  ox,  horse,  pig,  dog,  lion,  etc.,  etc. 

The  maxillary  sinus  of  man,  and  of  nearly  all  the  monkeys  is  largely 
surrounded  by  the  processes  of  the  maxilla ;  its  nasal  wall,  however,  is 
partly  composed  of  the  palate,  ethmoid,  larchrymal  and  inferior  turbinate 
bones,  and  in  recent  state  by  membranous  tissue.  In  some  of  the  car- 
nivora  the  inner  or  nasal  wall  is  composed  principally  of  the  turbinate 
bones  and  membranous  tissue. 

The  maxillary  sinus  is  subject  to  great  variation  as  to  size,  shape, 
subdivisions  and  other  characteristics.  These  variations  are  largely  in 
accordance  with  the  type  of  alimentary  canal  and  food-habit  of  the  animal, 
which  are  also  indicated  by  the  character  of  the  teeth.  The  structure 
of  the  alveolar  process  also  corresponds  to  the  character  and  function 
of  the  teeth.  This  means  that  the  maxillary  sinus,  the  teeth,  the  alveolar 
process,  mandibular  articulation  and  the  alimentary  system  of  the  animal 
are  all  in  harmony  and  to  a  certain  extent  interdependent;  as  will  be 
shown  in  detail  by  the  study  of  the  various  animals. 

In  the  ruminants,  such  as  the  ox,  sheep,  camel,  etc.,  that  have  a 
complex  digestive  apparatus,  the  maxillary  sinus  has  many  divisions.  In 
other  herbivora  not  ruminants,  the  sinus  is  not  quite  so  complicated ;  for 
instance  the  horse  has  a  much  simpler  maxillary  sinus  than  the  ox.  In 
omnivora,  of  which  man  is  the  type,  there  is  usually  one  single  maxillary 
sinus  on  each  side,  while  in  the  true  carnivora.  the  maxillary  sinus, 
as  a  box  within  the  maxilla  is  absent,  although  there  is  a  space  between 
the  maxilla  and  the  turbinate  bones,  that  might  be  called  a  maxillary 
sinus;  but  a  better  name  would  be  maxillo-turbinate  cells  or  sinuses. 

Conforming  with  those  variations  are  to  be  found  differences  in  the 

o 

position  of  the  infraorbital  canal  and  foramen  and  in  the  structures  of 
the  teeth  and  alveolar  process.     In  the  herbivora  and  omnivora  the  can- 
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Fig.    1.     Anterior   view   of   a   vertical    section    of   the   head,    showing   the    relations    of   the   jaws, 
and    indicating   the   positions    of    the   conchae,    antra,    etc. 

cellated  tissue  of  the  alveolar  process  is  made  of  bone  in  such  a  manner 
that  it  forms  more  or  less  a  cushion  for  the  teeth,  allowing  them  slight 
movement  in  mastication.  In  the  carnivora  the  process  is  more  dense 
and  holds  the  teeth  more  firmly  as  they  are  used  for  seizing  and  tearing 
meat  rather  than  for  mastication. 

The  teeth  in  the  lower  types  of  man  are  more  used  for  cutting  and 
masticating  raw  materials  and  have  a  deeper  and  more  elastic  alveolar 
process  than  the  highly  civilized  type.  The  alveolar  process  surrounding 
the  individual  tooth  is  also  subject  to  variation ;  the  portion  around  the 
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canine  tooth  is  a  firm  structure,  while  that  around  the  molar  or  mas- 
ticating teeth  is  more  elastic. 

Associated  with  these  variations  in  the  maxillary  sinus  are  to  be 
found  corresponding  variations  in  the  mandibular  articulation  governed 
largely  by  the  food  habit  of  the  animal.  In  the  ruminant  there  is  a  great 
latitude  in  the  articulation ;  the  mandibular  fossa  is  comparatively  shallow 
which  allows  a  free  ruminatory  action. 

This  mandibular  fossa  deepens  and  becomes  more  of  a  socket  to  hold 


First  molai 


first  moiar  *•  i»=i  mviai 

Fig.    2.      Posterior    view    of    vertical    transverse    section    of    the    head    from    the    same    skull    as 
Fig.  1, 'showing  the  ostium  maxillare,  which  is  indicated  on  each  side  by  a  cord  passed  through  it. 


the  condyloid  process  of  the  mandible  in  proportion  to  the  carnivorous 
characteristics  of  the  teeth.  The  anterior  and  middle  roots  of  the  zygoma 
become  enlarged  until  they  grasp  the  condyloid  process,  which  only  al- 
lows the  motion  of  a  hinge-like  joint.  In  the  badger  these  processes  ex- 
tend downward  and  around  the  condyloid  process  until  the  mandible  is 
held  in  conjunction  with  the  temporal  bone.  The  interlocking  of  the  teeth 
also  indicates  the  character  of  the  articulation,  etc.,  etc. 

maxillary  Sinus  of  man. 

Studies  of  the  maxillary  sinus  of  man  have  shown  that  it  is  generally 
the  largest  air  space  associated  with  the  nasal  cavity.  It  is  developed 
from  the  ethmoid  group  of  cells  invading  the  maxilla,  as  other  ethmoid 
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cells  invade  the  frontal  and  sphenoid.  It  is  usually  described  as  pyramidal 
in  shape  with  its  base  toward  the  nasal  cavity  and  its  apex  toward  the 
zygomatic  bone.  It  varies,  however,  in  shape,  size  and  in  thickness  of  its 
walls,  not  always  in  accordance  with  age,  race  or  even  with  the  presence 
or  absence  of  the  teeth  or  tooth  germs.  It  differs  in  individuals  and  even 
in  the  two  sides  of  the  same  skull.  In  some  cases  the  sinus  may  even  be 
lacking,  the  nasal  cavity  extending  outward  over  the  roof  of  the  mouth, 
the  alveolar  process  and  the  roots  of  the  teeth,  to  the  outer  cortical  bone 


Fig.    3.      Anterior    view    of    a   vertical    transverse    bilateral    section    of    a    negro    skull,    showing: 

a   deep   alveolar  process. 

of  the  maxilla.  On  the  other  hand  the  maxillary  sinus  may  be  very  large, 
containing  in  some  cases  as  much  as  thirty-five  cubic  centimeters  for  each 
sinus.  It  may  extend  in  various  directions,  sometimes  encroaching  upon 
the  nasal  cavity,  making  that  air  passage  very  narrow,  especially  in  the 
region  just  above  the  floor,  the  two  sinuses  approaching  in  some  cases  to 
within  13  mm.  of  each  other.  In  the  ox  the  two  left  and  right  "inner" 
sinuses  are  separated  only  by  a  thin  plate  of  bone.  The  maxillary  sinus 
of  man  may  be  nearly  spheroidal  in  shape  without  division  or  pockets ; 
again  it  may  be  very  irregular,  extending  into  the  zygomatic  bone  or  be- 
coming a  common  cavity  with  the  ethmoid  cells  and  the  frontal  sinus.  The 
maxillary  sinus  may  be  divided  by  partial  bony  or  membranous  septa. 

The  position  of  the  infraorbital  canal  with  its 

Influence  bony  covering  seems  to  be  a  considerable  factor  in 

Of  Tnfraorbital          the  variations  of  the  shape  of  the  maxillary  sinus.    In 

Canal.  rnan  the  infraorbital  canal  is  commonly  described  as 

passing  from  the  infraorbital  groove  in  the  middle  of 

the  floor  of  the  orbit  where,  as  a  canal  or  tube,  it  clips  down  into  the  floor 
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of  the  orbit  and  passes  out  on  the  face  to  the  infraorbital  foramen.  It 
frequently  passes  through  the  superior  anterior  portion  of  the  sinus,  leav- 
ing a  space,  the  "infraorbital  cell"  above  the  canal  or  tube  which  in  these 
cases  is  supported  by  a  thin  plate  of  bone.  With  these  great  variations  in' 
man,  one  might  think  that  the  maxillary  sinus  of  the  ox,  horse,  clog,  etc., 
would  also  show  variations  in  each  class,  but  the  writer  has  not  found  it 


Fig.    4.      A    vertical    transverse    section    of    chimpanzee    face. 

to  be  the  case.  Each  of  these  animals  is  more  specialized  and  consistent 
in  its  food  habit  and  environment.  Man  on  the  contrary  varies  in  his 
diet,  occupation  and  environment  and  his  anatomy  is  accordingly  modi- 
fied. On  the  other  hand,  in  the  domestic  animals,  man  is  constantly  en- 
deavoring to  alter  the  character  in  order  to  bring  about  changes  that  will 
make  them  more  useful  or  to  satisfy  certain  fancies  in  their  appearance. 
For  instance  the  dog  fancier  has  produced  variations  in  the  dog  until  the 
skull  of  a  bull-dog  is  quite  different  from  that  of  a  greyhound.  The 
head  of  a  cart  horse  also  differs  from  that  of  a  thoroughbred.  The  head 
of  the  almond-tumbler  pigeon  differs  from  that  of  the  English  carrier. 
With  all  the  ingenuity  of  man,  however,  he  has  not  been  able  to  change 
the  general  fundamental  character  of  the  skulls  and  if  these  artificially  pro- 
duced animals  are  not  supervised  in  their  after-breeding,  they  will  revert 
to  their  original  types. 

maxillary  Sinus  of  the  Ox. 

As  already  stated  the  most  irregular  shaped  maxillary  sinus  is  that 
of  the  ruminant  and  it  will  be  found  to  be  complicated  in  about  the  same 
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Fig.    5.     Antero-posterior    section    through    the    maxillary     sinus    and    the    teeth,     showing    an 
infraorbital    sinus    above    the    canal. 
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Fig.    C.      Antero-posterior   section    of   the   maxilla,    showing   opening    of   a   dental    abscess    within' 
the   sinus.      It   also   shows   the    infraorbital    sinus. 
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ratio  as  its  alimentary  canal,  in  fact  the  maxillary  sinus  is  usually  complex 
•or  simple  in  its  construction  in  proportion  to  these  characteristics  in  the 
digestive  apparatus,  especially  in  well-defined  herbivorous  or  carnivorous 
animals. 

The  maxillary  sinuses  of  the  ox  are  very  large,  divided  and  sub- 
divided. They  commence  on  each  side  with  an  oval  end  in  the  region  of 
the  maxillary  tuberosity  above  and  posterior  to  the  third  molar  tooth,  and 
extend  to  a  point  anterior  to  the  first  premolar.  Each  sinus  is  divided 
into  an  outer  and  inner  sinus  by  a  thin  vertical  plate  of  bone.  The  outer 
sinuses  are  again  subdivided  into  cells  or  pockets  by  incomplete  trans- 
verse bony  septa  and  terminate  over  the  second  premolar  teeth  in  two 
pockets. 

The  inner  sinus  commences  somewhat  anterior  to  the  outer.  As  it 
passes  forward  it  becomes  triangular  in  shape  decreasing  until  it  termi- 
nates in  a  point  in  advance  of  the  first  premolar.  The  right  and  left  inner 
sinuses  approach  each  other  over  the  roof  of  the  mouth  until  there  is  but 
a  slight  bony  septum  between  them.  The  roof  of  the  triangular  portion 
of  the  inner  sinuses  is  formed  by  a  thin  plate  of  bone  which  is  also,  in 
part,  the  floor  of  the  nasal  fossa.  The  floor  of  the  inner  sinuses  is  formed 
by  a  thin  plate  of  bone  which  also  forms  the  roof  of  the  mouth.  In  the 
superior  border  of  the  dividing  septum  and  at  its  posterior  aspect,  there 
is  a  large  oval  opening  which  allows  free  communication  between  the 
-outer  and  inner  sinuses. 

The  infraorbital  canal  of  the  ruminant  is  tube-like  in  form,  somewhat 
flattened  on  one  side;  its  posterior  opening  is  in  the  anterior  portion  of 
the  orbital  space  from  which  it  passes  forward  on  the  superior  border  of 
the  dividing  septum  between  the  outer  and  inner  sinuses.  It  terminates 
in  the  infraorbital  foramen  just  in  advance  of  the  premolar  teeth. 

In  the  horse,  the  ox,  the  hog,  and  all  animals  of  this  class  the  in- 
fraorbital canal  passes  through  or  along  the  floor  of  the  maxillary  sinus 
and  is  close  to  the  roots  of  the  teeth  which  receive  blood  supply  and  nerves 
from  it,  but  when  the  infraorbital  canal,  as  in  man,  passes  along  the  floor 
of  the  orbit  with  the  maxillary  sinus  intervening  between  the  canal  and 
the  teeth,  the  teeth  are  supplied  by  the  maxillo-alveolar  nerve  and  vessels 
which  enter  the  maxillary  sinus  a  little  above  the  tuberosity  and  pass  for- 
ward in  grooves  along  the  lower  portion  of  the  outer  wall  of  the  sinus. 
The  nerves  are  branches  of  the  maxillary,  and  the  vessels  come 
from  the  internal  maxillary.  The  incisor  teeth,  however,  are  developed 
in  the  buds  forming  the  intermaxillary,  incisive  bone ;  thus  it  is  more  than 
likely  they  are  supplied  by  other  nerves  and  vessels  than  those  going  to 
.the  maxillary  teeth. 
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Fig.     7.     Vertical     transverse     section     of     the     upper     jaw. 


Fig.    8.     Antero-posterior   section    through    the    maxillary    sinus. 


Che  maxillary  Sinus  of  the  fiorjc. 

The  maxillary  sinus  of  the  horse,  as  its  digestive  tract  indicates,  is 
not  so  complicated  as  that  of  the  ox ;  nevertheless  its  shape  and  relation 
to  the  teeth  are  very  interesting.  It  commences  under  the  orbit  in  two 
portions,  the  inner  division  being  a  little  further  back  than  the  outer  one. 
The  inner  wall  of  the  inner  sinus  is  formed  to  a  great  extent  by  the  tur- 
binated  scrolls  of  the  ethmoid  and  the  turbinate  bones.  There  is  a  divid- 
ing plate  of  bone  separating  the  inner  and  outer  sinuses  with  the  infra- 
orbital  canal  or  tube  passing  along  its  superior  border;  this  construction 
is  similar  to  that  of  the  ox.  It  is  along  the  upper  portion  of  this  tube  that 
the  inner  and  outer  sinuses  communicate  with  each  other.  The  inner 
sinus  is  short,  extending  to  an  oblique  plate  of  bone  which  commences  at 
the  turbinated  scrolls  and  passes  on  through  the  external  divisions  of  the 
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Fig.    9.     Anterior    view    of    a    vertical    transverse    section    from    a    skull    of    an    old    person, 
showing  the  thinness  of  the  walls  of  the  maxillary   sinus,  also   membranous  septa  of  the  sinus. 


Osteophytes   on    the 
septum 
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Membranous   septum    of   sinus 

Fig.    10.     A    vertical    antero-posterior    section    through    the    frontal    sinus,    orbit,    and    maxillary 
sinus  showing  a   membranous   septum   of  the   sinus. 


sinus  to  the  marked  prominence  on  the  outer  surface  of  the  maxilla.  This 
sinus  does  not  pass  fojrward  over  the  roof  of  the  mouth  as  in  the  ox,  but 
terminates  over  the  third  molar  tooth.  This  gives  room  for  respiration 
through  the  nose  which  is  necessary  for  the  horse  as  it  is  impossible  for 
him  to  carry  on  respiration  through  the  mouth ;  in  other  words,  he  is  not 
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a  "mouth  breather"  such  as  is  normal  at  times  in  the  dog  and  in  many 
other  mammals,  including  man.  The  outer  sinus  commences  in  an  oval- 
shaped  pocket.  As  it  extends  forward  it  passes  to  the  outer  side  of  the 
three  molar  teeth,  though  in  some  cases  it  may  not  quite  pass  to  the  first 
molar. 


Fig.    11.      Antero-posterior    section    through    the    center    of    the    orbit,    maxillary    sinus    and    teeth, 
•bowing    an    enlarged    cell    of    the    orbital    process    of    the    palate    bone,    and    a    correspondingly- 
small    maxillary    sinus. 


The  septum,  of  the  inner  and  outer  sinuses  passes  down  until  it  comes 
near  the  tooth  sockets  where  it  divides  into  two  portions,  the  inner  one 
forming  the  inner  wall  of  the  sockets  for  the  teeth,  the  outer  portion  cross- 
ing over  and  forming  the  ends  of  the  sockets  and  then  passing  down  along 
the  roots  of  the  teeth  until  it  joins  the  outer  wall  of  the  maxillary  sinus, 
leaving  quite  a  space  between  the  wall  of  the  sockets  of  the  teeth  and  the 
outer  plate  of  the  maxillary  sinus ;  it  also  leaves  a  number  of  small  pockets 
opposite  the  necks  of  the  teeth. 

There  is  very  little  cancellated  bone  surrounding  the  roots  of  the  pre- 
molar  and  molar  teeth  but  the  arrangement  of  the  thin  plates  of  bone 
allows  considerable  elasticity. 

Che  maxillary  Sinus  of  the  flog. 

The  maxillary  sinus  of  the  domestic  hog  is  of  simple  form.  It  is 
situated  principally  over  the  molar  teeth  extending  to  the  posterior  part 
of  the  maxilla.  An  interesting  point  is  that  the  roots  of  the  premolar  and 
molar  teeth  are  not  closely  associated  with  the  sinus,  as  the  wide  infra- 
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Fig.    12.     A    horizontal    section    of    face    cut    just    before    the    floor    of    the    nasal    cavity,    showing 
absence    of    right     maxillary    sinus,    and    very    small     left    sinus. 


orbital  canal  passes  between  the  roots  of  tbese  teeth  and  the  floor  of  the 
sinus.  A  bilateral  transverse  section  of  the  face  and  jaws  shows  a  domed 
roof  to  the  sinus,  the  floor  of  which  is  elevated  in  the  center,  giving  the 
sinus  an  arched  shape.  This  arch-shaped  character  seems  to  exist  for 
the  purpose  of  giving  room  for  the  infraorbital  canal  or  tube  which  passes 
antero-posteriorly  under  the  floor  of  the  sinus.  It  commences  in  the  pos- 
terior portion  of  the  maxilla  and  partly  divides  the  maxillary  sinus  into 
two  longitudinal  portions,  the  outer  portion  being  the  larger.  There  is 
but  slight  space  between  the  roots  of  the  teeth  and  the  canal,  which  is 
large  in  proportion  to  the  size  of  the  maxillary  sinus. 


Fig.    13.     Antero-posterior    views    of    a    vertical    transverse    section    in    the    region    between    the 
, second   premolar   and   first   molar   teeth. 


Che  maxillary  Sinus  of  toe  mart  fiog. 

The  maxillary  sinus  of  the  wart  hog  is  much  more  complicated  than 
that  of  the  domestic  hog.  In  a  transverse  vertical  section  cut  a  little 
posteriorly  to  the  infraorbital  foramen,  the  infraorbital  canal  is  found 
resting  just  above  the  alveolar  process  with  but  little  space  between  the 
canal  and  the  roots  of  the  teeth ;  the  inner  and  outer  walls  of  the  canal 
join  the  inner  and  outer  walls  of  the  alveolar  process  without  a  line  of 
demarcation.  A  large  sinus  is  formed  by  the  inner  side  of  the  wall  of 
this  canal  and  the  double  scroll-like  inferior  turbinate  bone.  This  sinus 
extends  posteriorly  beyond  the  line  of  the  teeth,  where  it  is  divided  into 
two  portions,  anterior  and  posterior,  with  a  thin  septum.  There  is  an 
ostium  of  communication  between  the  two  parts.  These  sinuses  or  cells, 
as  said  before,  might  be  named  the  maxillo-turbinate,  as  they  are  placed 
between  these  bones. 

The  true  maxillary  sinus  commences  in  two  pockets  above 
the  third  premolar  tooth;  the  outer  pocket  is  above  the  teeth  and  in- 
fraorbital canal.  These  two  pockets  extend  posteriorly  for  a  short  dis- 
tance until  the  septum  dividing  them  terminates,  throwing  the  two  por- 
tions into  one  large  maxillary  sinus  which  extends  backward,  laterally  and 
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Fig     14. 


Posterior    view    of    a    transverse    section    of    skull    cut    in    the    region    of    the    second 
premolar,    showing    large    maxillary    sinuses. 


Fig.    15.     Four    vertical    transverse    sections    of    the    upper    jaw    of    a    dog    showing    the    absence 

of   a    true    maxillary    sinus. 
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Fig.    16.     A   vertical   transverse   section   of   the   upper   jaw   of  a   cow   cut    in    the    region    betwen 
the    premolar    and    molar    teeth. 


Fig.    17.      A    cross-section    similar    to    Fig.    16,    giving   an    anterior    view    with    the    soft    tissue    in 

position. 
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inwardly,  terminating-  in  quite  a  number  of  pockets  divided  by  partial 
septa. 

The  hog  family  has  a  complicated  frontal  sinus  which  in  some  cases 
extends  between  the  outer  and  inner  plates  of  the  bones  over  the  entire 
brain  case  to  the  occipital  bone. 


Fig.    18.     Is    made    from    the    same    skull    as    Fig.    IT. 


the  maxillary  Sinus  of  the  Garntoora. 

The  maxillary  sinus  of  the  carnivora  varies  in  accordance  with  the 
kind  of  food  upon  which  they  live.  Some  of  the  bears  subsist  largely 
upon  a  vegetable  diet  and  consequently  have  a  fairly  well-developed 
maxillary  sinus,  with  the  vertical  plate  of  the  palate  bone  forming  a  large 
part  of  the  inner  wall.  On  the  other  hand  the  true  carnivora.  such  as  the 
lion,  that  live  entire!}'  upon  animal  food,  have  no  true  maxillary  sinus  or 
bony  box  within  the  maxilla.  There  are,  however,  several  shallow  de- 
pressions upon  the  inner  or  nasal  wall,  covered  bv  turbinated  processes 
and  membranes  forming  small  cells,  which  mi^ht  be  named,  as  said  be- 
fore, maxillo-turbinate  cells  or  sinuses.  In  this  class  of  animals  the  in- 
fraorbital  canal  is  usually  very  short  and  often  of  large  diameter.  This 
lack  of  the  true  maxillary  sinus  causes  the  nasal  cavity  to  be  wide  in 
proportion  to  the  size  of  the  upper  jaw  and  one  might  suppose  that 


this  cavity  would  he  o]>en,  giving  free  passage  of  air  in  respiration;  but 
such  is  not  the  case,  as  the  cavity  is  almost  filled  with  the  turbinate  bones 
and  scrolls,  which  give  great  power  of  olfaction,  but  very  little  room  for 
respiration.  All  of  these  animals  breathe  through  the  mouth  when  using 
the  least  exertion. 


Fig.    19.      Is   made    from   a    side   view    of   a    cow. 


explanations  of  Illustrations. 

We  will  endeavor  to  illustrate  these  points  by  photographic  descrip- 
tions of  the  maxillary  sinus  of  the  various  types  of  animals,  taking  up 
man  first. 

Fig.  i  is  made  from  a  vertical  transverse  section  of  a  human  skull 
of  the  civilized  type  of  about  twenty-five  years  of  age,  with  apparently 
no  pathological  condition.  The  section  of  the  maxillary  sinus  in  this 
specimen  is  triangular  in  shape  with  its  base  under  the  orbit  and  its  apex 
between  the  buccal  and  palatine  roots  of  the  first  molar.  There  is  a  slight 
membranous  septum  in  the  floor  of  the  sinus. 

Fig.  2  gives  a  jxxsterior  view  of  the  anterior  section  of  the  same  skull 
as  shown  in  Fig.  i.  Tt  will  be  noticed  that  on  the  left  side  the  maxillary 
sinus  passes  down  between  the  palatal  and  buccal  roots  of  the  first  molar, 
having  but  a  little  shell  of  bone  between  the  sinus  and  the  roots.  In  the 
sinus  of  the  horse  almost  a  reverse  condition  may  be  seen,  the  maxillary 
sinus  passing  down  on  the  outer  side  of  the  roots  of  the  molar  teeth  and 
having  but  a  thin  plate  of  bone  between  the  sinus  and  the  outer  side  of 
the  roots  of  the  teeth  (See  Fig.  20).  In  the  center  of  the  floor  of  the 
right  orbit  of  Fig.  2  the  infraorbital  canal  with  its  contents  is  shown. 
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Fig.    20.     Is   a    side    virw   of   a    horse's    skull,    with    a   portion    of   the   side   of   the  face  removed. 


I' is     ?1.     A    side   view    of   a    domestic    lintr.    with    portion    of   lione    removed. 


Fig.  3  is  an  anterior  view  of  a  vertical  transverse  section  of  a  lower 
type  of  human  skull,  showing  a  dee])  alveolar  process. 

The  teeth  are  not  so  closely  related  to  the  maxillary  sinus  as  in  .the 
more  civilized  races. 

Fig.  4  is  from  a  vertical  transverse  section  of  the  face  of  a  chimpanzee 
giving  anterior  and  a  posterior  view  of  the  nasal  cavity  and  the  maxillary 
sinuses.  Anatomically  speaking  there  is  but  little  difference  between  the 
chimpanzee  and  man  in  this  region,  except  that  in  the  former  the  parts  lie 
more  anteriorly  in  relation  to  the  brain  case. 

Fig.  5  is  from  a  sagittal  section  through  the  maxillary  sinus  of  man. 
On  the  outer  wall  of  the  sinus,  shown  in  the  lower  picture,  the  horizontal 
groove  commences  near  the  posterior  portion  of  the  sinus  and  extends 
forward  to  the  anterior  wall.  It  gives  off  branches  going  to  the  apices 
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Fig.    22.      A    transverse    section    of   the    skull    of   a    domestic    hog.      It    shows   a   developing   molar 
tooth    and   the   infraorbital   canal    in    the    floor    of   the    maxillary    sinus. 


Fig.    23.     Anterior    view    of    tlie    same    skull    as    Fig.    22,    looking    toward    the    hasr. 
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Fig.    24.    'A    posterior    view    of    a    transverse    vertical    section    of    the    face    of    wart    hog,    cut    a 
little    posterior    to    the    infraorbital    foramen. 


Fig.    25.     Posterior   view   of   a   section    of   the   same    wart    hog   as   shown    in    Fig.    84. 


above  the  roots  of  the  various  teeth.  This  groove  and  its  branches  ac- 
commodate vessels  and  nerves  of  the  teeth  and  the  surrounding  tissue; 
all  the  upper  teeth  except  p.ossibly  the  incisors  are  supplied  by  this 
superior  alveolar  artery.  In  the  upper  anterior  corner  of  the  sinus  in  the 
lower  picture,  the  infraorbital  canal  passes  downward  and  forward  at  an 
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Fig.    26.     The   adjoining    section    to    Fig.    25. 


angle  of  about  45°  leaving  a  space  or  pocket — the  infraorbital  sinus  or 
cell,  which  is  virtually  a  rudimentary  inner  sinus  normally  found  in  the  ox. 

Fig.  6  is  another  sagittal  section  cut  through  the  maxillary  sinus, 
showing  a  typically  shaped  sinus  with  a  pathological  condition  of  the  floor 
caused  by  a  diseased  tooth.  It  also  shows  the  passage  of  the  infraorbital 
canal  diagonally  across  the  anterior  and  upper  angle  of  the  sinus.  The 
infraorbital  sinus  is  similar  to  that  shown  in  Fig.  5. 

Fig.  7  is  from  a  vertical  transverse  section  of  the  left  upper  jaw,  cut 
in  the  region  of  the  ostium  maxillare,  giving  an  anterior  and  a  posterior 
view  of  the  maxillary  sinus  and  its  outlet  into  the  middle  nasal  fossa.  It 
also  shows  the  anterior  portion  of  the  sinus  divided  into  two  by  a  vertical 
septum.  Connected  with  this  septum  is  the  infraorbital  canal,  somewhat 
in  the  position  to  that  found  in  some  of  the  lower  animals  as  the  cow  and 
horse. 

Fig.  8  shows  a  slight  bony  partition  or  septum  in  the  floor  of  the 
sinus. 

Fig.  9  is  from  a  transverse  vertical  section.  The  walls  of  the  sinuses 
are  very  thin,  showing  that  it  is  from  an  old  person.  There  is  also  .-9 
large  membranous  septum  in  the  right  sinus.  This  septum,  as  is  always 
the  case,  is  incomplete,  though  some  prominent  investigators  claim  that 
there  may  be  complete  septa  in  the  maxillary  sinus. 
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Fig.   27.      Is  from   the  same   skull   as   the  last   three   illustrations. 

Fig.  10  is  a  sagittal  section,  showing  an  almost  complete  anterior- 
posterior  membranous  septum.  There  are  many  small  osteophytes  on  its 
surface;  anterior-posterior  septa  are  uncommon,  claimed  l>v  some  thev 
do  not  exist. 

Fig.  II  is  a  sagittal  section  through  the  center  of  the  orbit,  maxillary 
sinus,  and  teeth,  showing  an  enlarged  cell  of  the  orbital  process  of  the 
palate  bone  and  a  correspondingly  small  maxillary  sinus.  It  is  in  cases 
of  this  character  that  this  cell  of  the  orbital  process  of  the  palate  bone  is 
sometimes  taken  for  a  separate  part  of  the  maxillary  sinus. 

Fig.  12  is  a  horizontal  section  made  through  the  region  of  the  max- 
illary sinus.  The  right  maxillary  sinus  is  very  small  and  the  left  sinus 
absent. 

Fig.  13,  anterior  and  posterior  vie\vs  of  a  vertical  transverse  .section 
in  the  region  between  the  second  premolar  and  the  first  molar  teeth  show- 
ing a  wire  passing  from  the  frontal  sinus  into  the  maxillarv  sinus.  The 
frontal  sinus  extended  downward  to  nearlv  the  level  of  the  upper  portion 
of  the  antrum.  The  maxillary  sinuses  are  quite  small. 

Fig.  14,  posterior  view  of  transverse  section  of  a  skull  cut  in  the 
region  of  the  second  premolar.  It  shows  two  large  sinuses  each  ot  35  c.  c. 
capacity.  These  two  maxillary  sinuses  extend  very  much  below  the  level 
of  the  floor  of  the  nasal  fossa  and  approach  each  other  closely  over  the 


center  of  the  roof  of  the  mouth.  At  the  point  shown,  the  two  sinuses 
are  19  mm.  apart;  opposite  the  canine  teeth  they  are  but  13  mm.  apart. 
In  the  ox  the  left  and  right  "inner"  maxillary  sinuses  approach  each  other 
until  there  is  but  a  slight  bony  septum  between  them. 

Fig.  15  is  from  four  vertical  transverse  sections  of  the  upper  jaw  of  a 
terrier  dog  showing  the  absence  of  a  true  maxillary  sinus;  there  is  a 


Fig.    28.      Saggital    section    of   the   lion's   skull. 


pocket  on  the  nasal  cavity  of  the  maxilla.  The  inferior  turbinate  bone 
forms  a  covering  to  this  pocket  thus  forming  a  maxillo-turbinate  space 
or  sinus. 

Fig.  16  is  a  vertical  transverse  section  of  the  upper  jaw  of  a  cow  cut 
in  the  region  between  the  preinolar  and  molar  teeth.  The  picture  is  a 
posterior  view  showing  that  each  maxillary  sinus  is  divided  by  a  vertical 
plate  of  bone,  into  an  "outer"'  and  an  "inner''  sinus.  In  the  dividing  wall 
will  be  seen  a  cross-section  of  the  infraorbital  canal.  At  the  point  of  inter- 
section the  inner  sinus  is  triangular  in  shape,  one  side  being  the  vertical 
plate,  another,  the  bone  forming  the  roof  of  the  mouth,  and  the  third  wall 
of  the  triangle  a  thin  portion  of  bone  forming  the  floor  of  the  nose.  It  will 
be  noticed  in  the  center  of  the  section  that  the  bone  separating  the  sinuses 
is  very  thin.  (See  Fig.  16.  a  specimen  of  man  showing  the  sinuses  to  be 
within  13  mm.  of  each  other.) 

Fig.  17,  a  cross-section,  similar  to  Fig.  16.  giving  an  anterior  view 
with  the  soft  tissue  in  position. 

Fig.  18  is  made  from  the  same  skull  as  Fig.  17,  showing  the  posterior 
portion  of  the  section  looking  backward  with  the  soft  tissue  in  place. 
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Fig.    29.      Two    pictures,    the    upper    one    that    of    a    greyhound,    the    lower    that    of    a    badger. 

Fig.  19  is  made  from  a  side  view  of  a  cow  showing  the  outer  max- 
illary sinus  with  the  oval  window  leading  to  the  inner  maxillary  sinus. 

Fig.  20  is  a  side  view  of  a  horse's  skull  with  a  portion  of  the  side  of 
the  face  removed.'  It  shows  the  relation  of  the  roots  of  the  teeth  with  the 
alveolar  process  and  the  maxillary  sinuses. 

Fig.  21,  a.  side  view  of  a  domestic  hog.  The  outer  wall  of  the  upper 
jaw  and  part  of  the  teeth  have  been  removed  exposing  the  roots  of  the 
teeth,  the  infraorbital  canal  being  immediately  above  them  and  below  the 
maxillary  sinuses. 

Fig.  22  is  a  transverse  section  of  the  skull  of  a  domestic  hog.  It 
shows  the  germ  of  a  molar  tooth  with  the  infraorbital  canal  immediately 
above,  and  a  dome-shaped  upper  wall  above  this ;  the  maxillary  sinus  may 
be  seen  with  its  floor  elevated  in  the  center  by  the  infraorbital  canal.  The 
teeth  are  supplied  by  vessels  and  nerves  from  the  infraorbital  canal. 

Ffg.  23  is  an  anterior  view  of  the  same  skull  as  Fig.  22,  looking  to- 
ward the  base.  It  gives  a  good  view  of  the  infraorbital  canal  and  its  re- 
lation to  the  teeth  and  the  floor  of  the  maxillarv  sinus.  The  canal  shows 
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a  tendency  to  divide  the  sinus  into  an  outer  and  inner  maxillary  sinus, 
somewhat  like  that  of  the  ox,  as  it  partially  does  in  the  upper  anterior 
portion  of  the  maxillary  sinus  of  man. 

Fig.  24  is  a  posterior  view  of  a  transverse  vertical  section  of  a  wart 
hog,  cut  a  little  posteriorly  to  the  infraorbital  foramen  and  through  the 
first  molar  teeth.  It  shows  the  infraorbital  canal  above  the  roots  .of  the 


Fig.   30.     Sagittal  section  of  a  human  skull. 

teeth.  The  true  maxillary  sinus  is  not  shown  at  this  point,  but  the 
double-scroll  inferior  turbinate  bone  closes  over  the  depression  in  the 
nasal  wall  and  forms  rnaxillo-turbinate  ceils  or  sinuses. 

Fig.  25  is  a  posterior  view  of  a  section  of  the  same  wart  hog  as 
shown  in  Fig.  24,  cut  through  the  second  molar  teeth.  The  infraorbital 
canal  is  immediately  above  the  sockets  of  the  teeth..  The  two  outer 
pockets  on  each  side  near  the  canal  is  the  anterior  portion  of  the  max- 
illary sinus.  The  larger  pocket  on  each  side  is  the  maxillo-turbinate  cell. 
The  spaces  in  the  upper  central  portion  are  the  commencement  of  the 
frontal  sinuses. 

Fig.  26  is  the  adjoining  section  to  Fig.  25,  an  anterior  view  showing 
conditions  very  similar  to  the  last  figure.  The  canal,  the  two  portions  of 
the  maxillary  sinus,  the  termination  of  the  maxillo-turbinate  cell  and 
frontal  sinuses  are  shown. 

Fig.  27  is  from  the  same  skull  as  the  last  three  illustrations.  The 
infraorbital  canal  is  shown.  The  two  maxillary  sinuses  of  each  side 
have  united  to  make  a  large  fiattened-out  sinus  which  will  be  seen  again 
as  we  pass  posteriorly  or  upwards ;  here  we  find  the  sinuses  again  sub- 
divided by  many  septa. 
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Fig.  28  is  a  sagittal  section  of  the  lion's  skull  giving  lateral  view  of 
the  nasal  cavity  showing  no  true  maxillary  sinus. 

Fig.  29,  two  sagittal  sections,  the  upper  one  that  of  a  greyhound, 
the  lower  one  that  of  a  badger.  These  sagittal  sections  sh<>\\  the  brain 
case,  and  the  outer  wall  of  the  nasal  cavities,  with  slight  depressions, 
and  when  covered  by  the  concha  and  ethmoid  hones,  forming  a  maxilln- 
turbinate  sinus.  The  apices  of  the  roots  of  some  of  the  teeth  in  the 
badger  are  seen  in  the  floor  of  the  nasal  cavity. 

Fig.  30  is  from  a  sagittal  section  of  a  human  skull  showing  no  true 
maxillary  sinus.  The  apices  of  the  roots  of  the  molar  teeth  are  seen  in 
the  floor  of  the  nasal  cavitv  similar  to  the  condition  in  the  badger.  Fig.  2«j. 


Che  Rational  treatment  of  Chronic  Empytma  of  the 
maxillary  Sinus. 


By  DR.  A.  T.  RASMUSSEN,  La  Crosse,  Wis. 


Of  all  the  intra-mural  sinuses,  the  maxillary,  or  antrum  of  Highmore, 
as  it  is  sometimes  called,  is  by  far  the  largest  and  also  from  the  stand- 
point of  the  dental  or  oral  surgeon  the  most  important.  The  most  im- 
portant, because  it  is  more  liable  to  be  the  seat  of  infection  than  any  of 
the  others.  This  great  liability  to  infection  is  due  to  the  floor  of  the 
•inus  being  in  such  close  proximity  to  the  roots  of  the  molars  and  bicuspid 
teeth.  In  case  of  an  alveolar  abscess  of  the  upper  molar,  or  bicuspid 
teeth,  there  is  great  danger  of  the  pus  breaking  through  the  thin,  bony 
wall  separating  it  from  the  sinus. 

Study  for  a  moment  with  me  the  anatomy  of 

flnatomv  Of  this  sinus,  and  we  find  that  it  is,  roughly  speaking, 

Jlntral  $inH$.  a  pyramidal  shaped  cavity,  with  its  base  or  inner 

wall  toward  the  nasal  cavity,  and  its  apex  pointing 

toward  the  malar  prominence.     It  is  spoken  of  as  having  a  base,  apex, 

roof,  floor,  anterior  and  posterior  walls.     The  bones  which  go  to  form 

the  boundaries  of  this  cavity  are  the  superior  maxillary,  palate,  malar  and 

inferior  turbinate. 

The  normal  opening  to  the  maxillary  sinus  is  through  its  inner  wall, 
near  the  roof  of  the  sinus,  and  opening  into  the  middle  meatus  of  the 
nasal  cavity.  The  inner  wall  is  thin  and  formed  by  the  perpendicular 
plate  of  the  palate  bone  and  the  inferior  turbinate.  The  floor  of  the  cavity 
is  usually  quite  irregular,  due  to  the  roots  of  teeth  projecting  up  into 
the  sinus,  being  covered  only  by  a  very  thin,  bony  wall,  the  lower  parts  of 
which  are  usuallx  somewhat  lower  than  the  floor  of  the  nasal  cavity. 
The  cuter,  or  anterior  wall,  is  also  quite  thin,  especially  in  the  region 
of  the  canine  fossa,  as  is  also  the  roof,  which  is  formed  by  the  orbital 
plate  of  the  maxillary  bone.  Very  often  the  sinus  is  partially  divided  by 
thin,  bony  partitions. 
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The  whole  antruni  is  lined  by  delicate  mucous 

Symptoms  Of  membrane. 

flntral  Keeping-  in  mind,  then,  the  anatomy  of  the  sinus, 

€mpycma.  and  its  relation  to  the  surrounding  structures,  let  us 

see  what  the  conditions  are  when  a  patient  presents 
suffering  with  a  chronic  empyema  of  the  sinus.  We  have  the  mucous 
membrane,  lining-  the  sinus,  constantly  bathed  in  pus  which  has  no  way 
of  escape  except  through  the  ostium-maxillare.  which  we  have  seen  is 
situated  near  the  top  of  the  cavity.  Thus,  with  the  patient  in  an  upright 
position  the  greater  part  of  the  time,  the  sinus  must  fill  up  to  the  level 
of  this  opening  before  the  pus  will  run  over  into  the  nasal  cavity.  There 
may  be  more  or  less  necrosed  bone.  The  mucous  membrane  is  thickened 
and  flabby,  or  the  sinus  may  be  partially  or  entirely  filled  with  polypi. 

The  original  infection  may  enter  through  the  ostium-maxillare  from 
the  nasal  cavity.  It  may  be  a  secondary  infection  from  some  of  the  other 
sinuses.  However,  in  the  great  majority  of  cases,  I  believe,  it  is  caused 
by  one  or  more  abscesses  at  the  apices  of  the  roots  of  teeth  breaking 
through  the  thin,  bony  floor  of  the  sinus.  The  molars,  bicuspids  and 
occasionally  the  cuspids  are  the  most  frequent  offenders  in  this  respect, 
although  an  alveolar  abscess  from  any  tooth  may  find  its  way  into  the 
sinus.  Ballenger  estimates  that  nearly  one-half  of  the  cases  are  of  dental 
origin.  Tilley,  of  London,  reports  that  "of  three  hundred  cases  of  antral 
disease  seen  by  him,  only  one  had  sound  teeth."  (Ballenger.)  Clinical 
experience,  supported  by  such  statements  as  the  above,  leads  me  to  say 
without  reserve  that  I  believe  by  far  the  greater  number  of  cases  are  of 
dental  origin.  However,  it  is  not  within  the  scope  of  this  paper  to  dis- 
cuss the  etiology  of  this  condition. 

After  having  learned  the  history  of  the  case  from 
Diagnostic  the  patient,  the  surgeon  should  proceed  to  locate,  if 

examination.  possible,  the  real  and  original  cause  of  the  trouble. 

For  this  purpose  trans-illumination  of  the  parts  is 
sometimes  and  often  very  helpful.  A  good  radiograph  is  indispensable. 
By  means  of  it  we  can  usually  determine  whether  or  not  the  roots  of 
teeth  are  involved,  and  whether  or  not  such  teeth  can  be  treated  and 
saved.  We  can  also,  to  some  extent  at  least,  see  whether  there  is  an 
infection  of  some  of  the  other  intra-mural  sinuses.  The  nasal  cavity 
should  be  carefully  examined  to  see  if  there  is  any  obstruction  to  free 
ventilation  and  drainage  of  anv  of  the  sinuses,  due  to  adenoids,  Ivper- 
tiophied  turbinates,  deflected  septum,  etc. 

A  diagnosis  oi  chronic  empyema  havinr  been  established,  clinical 
experience  has  shown  that  we  cannot  hope  for  any  treatment  short  of  a 
radical  operation  to  effect  a  cure. 
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For  lack  of  time  we  cannot  discuss  the  merits  and  shortcomings  of 
the  different  methods  of  operating  that  have  been  and  are  being  advo- 
cated, but  will  proceed  to  describe  what  seems  to  be  the  most  rational 
method  of  procedure  and  the  one  which  has  proven  to  be  clinically  correct. 

The  patient  is  prepared  for  and  given  a  general 

technique  anesthetic,   preferably   ether,   unless  contra-indicated 

Of  Operation  in          hy  pulmonary  lesions,  or  other  complications,  which 

Jlntral  Sinus,  would  bar  the  use  of  this  drug.  Deep  anesthesia  is 

necessary  for  the  operation  that  is  to  follow,  and 
the  anesthetic,  whatever  it  may  be,  should  be  administered  by  a  com- 
petent anesthetist,  by  some  means  whereby  the  patient  may  be  kept 
in  a  state  of  even  and  deep  anesthesia. 

The  mouth,  having  been  previously  cleansed,  is  now  opened  and  held 
by  a  suitable  month  gag.  The  tongue  is  grasped  with  a  small  non-cash- 
ing tong  forceps  and  drawn  forward;  the  oral  cavity  cleared  of  mucus 
and  made  as  nearly  aseptic  as  possible,  and  we  are  ready  to  open  the  sinus. 

With  suitable  retractors  the  lip  and  cheek  are  raised,  exposing  to 
view  the  mucous  membrane  over  the  canitie  fossa  of  the  superior  maxil- 
lary bone.  An  incision  is  made  through  the  muco-periosteum  by  placing 
the  knife  at  a  point  just  above  or  slightly  posterior  of  the  second  molar 
tooth,  at  the  bucco-gingival  junction,  then  drawing  the  knife  downward 
and  forward  to  a  point  slightly  below  the  apices  of  the  first  molar  roots ; 
then  forward  and  upward  over  the  apex  of  the  cuspid  root.  Thus  we 
have  a  crescent  shaped  incision,  with  its  convexity  downwards,  which 
permits  of  the  muco-periosteum  being  raised,  exposing  the  entire  outer 
wall  of  the  antrum.  The  muco-periosteum  is  then  dissected  from  the 
bone  and  held  back  with  suitable  retractors.  Hemorrhage  is  checked 
with  hemostatic  forceps  and  hot  sponges.  The  outer  wall  of  the  sinus 
is  now  broken  down  with  chisel  and  mallet  and  Rongeur  forceps,  or  a 
surgical  bur  may  be  used  for  this  purpose.  The  opening  is  made  large 
enough  to  fairly  expose  the  interior  of  the  cavity  and  admit  the  finger 
being  passed  into  all  parts  of  the  cavity  large  enough  to  permit  it.  With 
.suitably  sized  and  shaped  instruments  the  interior  of  the  sinus  is  now 
thoroughly  curetted,  exploring  all  parts  inaccessible  to  the  finger  by 
means  of  probes  to  insure  thoroughness  of  curettement,  removing  all 
necrosed  bone,  flabby  granulations,  or  polypi.  If  there  are  any  bony 
septa,  they  are  broken  down  and  the  interior  smoothed  with  a  curette. 
Tf  the  roots  of  any  of  the  teeth  are  involved,  and  the  same  are  beyond 
all  possibility  of  saving,  these  should  be  removed ;  but  only  where  they 
cannot  be  saved  must  this  be  done.  If,  however,  there  is  enough  bony 
tissue  left  around  such  teeth  or  roots  to  support  them,  the  ends  of  the 

430 


roots  projecting  into  the  abscess  cavity  are  resected,  or  one  whole  root 
may  be  removed  in  the  case  of  a  molar  tooth.  If  the  alveolar  process 
is  healthy,  it  is  surprising  how  much  of  the  root  may  be  cut  away  and 
the  tooth  still  remain  useful  and  healthy  indefinitely. 

The  resection  of  such  roots  is  most  easily  done 
imputation  by  drilling  a  hole  through  the  root  at  the  point  of 

Of  Projecting  resection,  enlarging  this  opening,  and  with  a  fissure 

Root-Ends.  bur  cutting   die  end   off  and   smoothing  the  edges. 

This  should  be  done  with  as  many  of  the  teeth  as 
tray  be  necessary.  While  it  is  preferable  that  such  roots  be  filled  before 
resection,  it  is  not  always  possible,  and  the  ends  being  exposed  to  view 
after  the  operation,  the  canals  may  be  filled  later,  the  ends  of  the  gutta- 
percha  points  being  smoothed  and  the  canal  sealed  by  means  of  a  hot 
burnisher. 

The  edges  of  the  bone  are  now  smoothed  with 

PO$t-OperatiPe          curettes  or  surgical  bur.     It  is  very  desirable  that 

treatment.  this  last  point  be  not  overlooked,  inasmuch  as  Nature 

will  heal  the  wound  much  more  readily  tnan  if  left 

rough.  The  sinus  is  now  cleared  of  blood  as  nearly  as  possible,  and  the 
entire  cavity  firmly  packed  with  iodoform  gauze.  Some  men  advocate 
the  use  of  compound  tincture  of  benzoin  as  a  packing,  either  alone  or 
in  combination  with  iodoform  in  bone  cavities.  Personally  I  have  never 
been  able  to  see  any  advantage  in  this.  The  packing  is  renewed  in  24 
to  48  hours,  and  as  often  as  may  be  necessary  thereafter,  until  healthy 
granulation  tissue  covers  the  interior  of  the  cavity,  irrigating  the  wound 
each  time  the  packing  is  changed.  It  is  sometimes  desirable  to  continue 
the  packing  of  the  interior  of  the  wound  while  Nature  is  closing  the 
opening,  in  order  to  prevent  the  falling  in  of  the  outer  wall  of  the 
antrum ;  in  other  words,  for  cosmetic  purposes.  Of  course  this  packing 
is  discontinued  when  the  opening  becomes  small  enough,  so  that  tliere  is 
no  further  danger  of  disfigurement. 

If  there  are  any  contributing  causes  which  would  be  liable  to  pre- 
vent, or  even  retard  recovery,  such  as  infection  of  any  of  the  other 
sinuses,  nasal  stenosis,  from  whatever  cause,  or  any  abnormal  condition 
which  prevents  proper  ventilation  of  any  of  the  sinuses,  the  correction  of 
ihe  same  must  be  included  in  the  operation. 

The  time  allotted  to  this  paper  is  too  short,  however,  to  allow  me  to 
enter  into  a  discussion  of  the  method  of  operation  for  these  complications, 
although  they  are  quite  frequently  present,  and  it  is  of  the  utmost  import- 
ance that  the  surgeon  should  recognize  and  properly  treat  them  when 
they  do  exist. 


In  considering  now  very  briefly  the  advantages 
Advantages  of  thib  operation,  remember  that  there  are  three  sides 

Of  Operation.  of  the  sinus  from  which  it  may  be  entered,  namely, 

the  floor,  the  nasal  or  inner  wall,  and  the  outer  or 
buccal  wall.  The  advantages  of  this  method  over  any  other  with  which 
I  am  acquainted  are,  first :  while  the  oral  cavity  cannot  be  made  surgically 
clean,  thereby  giving  us  a  sterile  field  of  operation,  we  can  more  nearly 
approach  this  ideal  here  than  is  possible  in  the  nasal  cavity.  Second,  the 
field  of  operation  is  more  clearly  in  view  of  the  operator  than  is  the  case 
if  employing  the  nasal  route.  Third,  the  finger  may  be  passed  into  the 
sinus,  thereby  revealing  to  the  operator  through  the  sense  of  touch  what 
he  is  unable  to  see,  no  matter  which  method  he  may  employ.  Fourth, 
hemorrhage  is  more  easily  controlled  than  if  operating  through  the  nose. 
Fifth,  remembering  that  the  fl^or  of  the  sinus  is  usually  lower  than  that 
of  the  nasal  cavity,  it  is  possible  to  extend  the  opening  to  the  lowest 
point  of  the  antral  cavity,  thereby  establishing  perfect  drainage.  This 
cannot  be  accomplished  by  breaking  down  the  nasal  wall.  This  is  abso- 
lutely important.  Thoroughness  of  operation,  including  drainage,  is  the 
password  to  success  in  treating  these  cases.  Who  would  attempt  to  drain 
the  water  from  a  barrel  by  making  an  opening  near  the  top,  or  anywhere 
else,  except  at  the  lowest  point?  The  same  principle  applies  when  drain- 
ing the  maxillary  sinus.  Get  the  opening  to  the  lowest  point.  It  is  the 
rational  way  and  clinically  correct.  Sixth,  the  post-operative  treatment 
is  facilitated  by  having  the  opening  where  the  interior  of  the  sinus  can 
be  more  easily  examined,  cleansed  and  packed,  while  if  exuberant,  flabby 
granulations  occur,  they  can  be  cauterized  with  silver  nitrate  or  other 
caustic.  This  would  be  almost  if  not  entirely  impossible  were  the  open- 
ing from  the  nasal  cavity.  Seventh,  there  have  been  no  important  struc- 
tures sacrificed.  The  nasal  wall  is  intact.  This  is  important.  In  de- 
scribing the  intra-nasal  method  of  operating  for  this  trouble,  Ballenger 
f-ays:  "Clinical  experience  has  shown  that  a  small  opening  in  the  naso- 
antral  wall  quickly  closes,  whereas  a  large  one  remains  open  permanently." 
That  statement  by  as  eminent  a  man  as  Dr.  Ballenger  is  enough  to  con- 
demn that  method  of  operating.  The  naso-antral  wall  was  placed  there 
for  a  purpose.  It  behooves  the  surgeon  not  to  needlessly  sacrifice  it. 
No  teeth  have  been  sacrificed.  This  is  a  great  advantage  over  any 
method  w^hereby  one  or  more  teeth  are  removed  for  gaining  entrance  to 
or  draining  the  sinus.  Again  let  me  say  with  all  the  power  at  my  com- 
mand, that  it  is  absolutely  wrong  to  sacrifice  any  teeth  in  the  treatment 
of  maxillary  sinusitis,  either  acute  or  chronic.  Eighth,  when  the  patient 
is  dismissed  no  function  has  been  interfered  with  and  the  esthetic  has 


not  been  marred.  These  are  two  important  considerations  to  be  taken 
into  account  in  all  surgery,  especially  that  of  the  head.  As  specialists  in 
oral  surgery,  our  patients  have  a  right  to  demand  of  us  that  we  lie  in  the 
very  front  ranks  of  the  advance-guard  of  esthetic  surgeons.  Xinth. 
barring  malignancy  and  infection  of  some  of  the  other  sinuses,  and 
siphilis,  the  patient  will  get  well,  and  that,  within  a  reasonably  short 
time.  There  will  be  no  need  for  a  permanent  opening  or  continued  treat- 
ment for  years,  nor  will  the  patient's  health  be  undermined  by  a  con- 
tinuous discharge  of  pus  into  the  nasal  or  buccal  cavity  to  be  swallowed 
and  absorbed  into  the  system.  In  my  experience  of  twelve  years  in  using 
this  method  of  operating,  covering  a  varied  lot  of  cases,  ranging  in  their 
histoiy  from  those  of  recent  origin  to  at  least  one  of  over  thirty-five 
years'  standing,  I  have  never  seen  a  case  which  failed  to  respond  satis- 
factorily to  the  treatment  as  outlined,  barring,  of  course,  the  causes  men- 
tioned above. 

We  have  considered  what  I  believe  has  been  shown  to  be  the  most 
rational  method  of  treating  a  serious  and  often  very  stubborn  malady. 
Now  let  me  make  a  plea  for  the  performance  of  this  operation  by  the 
oral  specialist.  The  oral  cavity  and  adjacent  parts  is  the  particular  field 
of  the  human  body,  the  treatment  of  which  he  has  elected  to  specialize 
in,  as  apart  from  the  general  surgeon ;  therefore,  he  should  be  better 
equipped  to  perform  this  and  similar  operations  than  is  the  man  who 
divides  his  energy  to  the  extent  of  treating  a  larger  portion  of,  or  perhaps, 
the  entire  body.  The  man  who  sees  a  case  only  occasionally,  of  course, 
cannot  be  in  a  position  to  treat  such  a  case  as  successfully  as  the  man 
who  sees  many  and  who  devotes  his  time  largely  or  entirely  to  the  treat- 
ment of  oral  lesions;  therefore,  when  you  meet  with  a  case  of  this  kind 
(and  let  me  say,  by  way  of  parenthesis,  be  on  the  lookout  for  them,  for 
they  are  much  more  common  than  generally  supposed  and  responsible 
for  many  troubles  not  generally  recognized  as  such),  unless  you  are 
prepared  to  treat  the  case  yourself,  you  should  refer  your  patient  to 
an  oral  surgeon.  By  so  doing  you  will  not  only  add  to  the  welfare  of 
your  patient,  but  at  the  same  time  add  to  the  dignity  and  high  standing  of 
your  own  profession.  This  operation,  and  others  about  the  oral  cavity, 
should  be  done  by  the  oral  surgeon. 
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Surgical  treatment  of  the  flmrum  of  fiigbmore. 


By  ADOLPH  BAER.  B.L.,  B.S.,  D.D.S.,  M.D.,  San  Francisco,  Cal. 


\Yhen  in  1651  Highmore  observed  the  free  flow  of  pus  following  the 
extraction  of  an  upper  molar  tooth,  and  found  that  he  could  enter  a  cavity 
in  the  superior  maxillary  bone,  the  first  opening  of  the  maxillary  antrum 
was  recorded. 

Fifty  years  later  Cowper,  an  English  surgeon, 
first  Surgical          Put  m^°  effect  what  he  remembered  of  Highmore's 

Entrance  Of  work.     He  had  a  patient  with  a  toothache  and  pus 

Central  Sinus.          flowing   from  one  side  of  the  nose.     He  extracted 

the  first  upper  molar  tooth,  but  found  on  attempting 

to  enter  the  sinus  that  the  alveolus  was  intact.    So  he  bored  a  hole  upward 

through  the  alveolar  process  and  opened  artificially  into  the  antram  of 

Highmore,  thus  performing  the  first  known  operation  upon  the  maxillary 

antrum.     Highmore   found  by  accident  that  it  could  be  done;  whereas 

Cowper  did  it  intentionally. 

One  hundred  and  seventy  years  later  Ziem  operated  upon  and  re- 
ported twenty-five  cases  by  Cowper's  method,  thus  making  the  opening 
of  the  antrum  of  Highmore  a  definite  surgical  procedure. 

In  1743  Lamoirier  opened  into  the  antrum  through  the  canine  fossa 
to  liberate  a  discharge  of  pus  coming  from  one  side  of  the  nose,  but 
having  no  relationship  to  aching  teeth.  In  1768  Bodenave,  and  in  1798 
Desault,  reported  a  similar  procedure,  while  Kuster  just  one  hundred 
years  later,  in  1890,  described  the  operation  in  detail  and  established  this 
method  a"s  a  definite  surgical  procedure  under  his  own  name.  And  then 
Krause,  and  later  Mikulicz,  working  through  the  nose,  broke  down  the 
naso-antral  wall  and  established  a  large  drainage  opening  from  the  antrum 
into  the  nose,  subsequent  irrigations  being  made  through  the  nose. 

In  1893  Caldwell  was  the  first  to  combine  the  Kuster  operation  with 
the  Krause-Mikulicz  operation,  making  an  opening  through  the  canine 
fossa  and  then  working  through  the  antrum,  opened  into  the  nose  and 
called  the  combined  procedure  the  Caldwell  operation. 

He  was  followed  by  Gerber  in  1893;  Baenninghaus  in  1896:  Luc  in 
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1897;  Maure  in  1899;  Cermoyez  in  1902  ;  Killian  in  1904 :  Denker  in  10,05  ; 
and  Tilly  in  1906;  each  putting-  forth  a' claim  to  originality  by  adding 
modifications  to  the  Caldwell  operation. 

When  to  open  the  antrum  into  the  nose ;  when  to  open  from  the 
nose  into  the  antrum  :  whether  to  curette  or  not,  and  the  extent  of  the 
curettage :  whether  to  pack  or  not  to  pack:  how  much  of  the  Inwer 
turbinate  should  we  sacrifice,  or  should  we  sacrifice  any  at  all ;  whether 
or  not  to  turn  down  a  flap  into  the  antrum  :  whether  to  make  a  large  or 
a  small  opening  connecting-  the  nose  and  the  antrum  :  to  suture  the  wound 
into  the  mouth  or  not:  whether  or  not  to  irrigate  the  antral  cavity  after 
removing  the  packing,  if  packing  has  been  used — these  are  some  of  tin- 
problems  discussed  and  decided  by  these  different  men  with  the  addition 
of  a  different  modification  in  each  case. 

Ten  years'  ago  I  dreaded  seeing  an  antrum  case  come  into  the  office. 
To-day  the  subject  has  more  or  less  lost  its  interest  for  me  because  it  has 
ceased  to  be  a  problem.  I  have  adopted  the  Denker  modification  of  the 
Caldwell  operation,  and  after  having  treated  well  over  two  hundred  cases. 
I  am  willing  to  back  up  my  belief  with  the  statement  that  the  Ucnker 
operation  will  cure  every  case  of  antrum  disease  when  every  other  method 
of  treatment  has  failed.  It  is  of  course  best,  in  the  treatment  of  each 
individual  case,  to  try  the  numerous  other  simple  procedures  first  before 
attempting  the  Denker  operation. 

method  of  Procedure  in  the  treatment  of  an  flntrum  Case. 

The  first  few  days  of  an  acute  antral  suppuration  must  be  treated 
without  surgical  interference.  Cocain.  20  per  cent.,  and  adrenalin,  i-iooo, 
should  be  applied  twice  daily  beneath  the  anterior  end  of  the  middle  tur- 
binate bone,  and  four  daily  doses  of  asperin.  10  gr..  and  cafiein.  !  gr., 
should  be  given  internally :  and  in  the  interval  between  the  local  applica- 
tions a  spray  of  methol,  adrenalin  and  albolene  should  be  used  every  two 
hours  to  prolong  the  effect  of  the  cocain. 

At  the  end  of  about  one  or  two  weeks  our  first  surgical  step  is  taken. 
The  anterior  end  of  the  middle  turbinate  is  resected,  to  permit  freer 
drainage  through  the  normal  antral  opening  ( for  the  swollen  and  turges- 
cent  turbinate  closes  off  this  opening)  and  the  antrum  is  irrigated  daily 
by  means  of  a  straight  Mikulicz  needle.  This  needle  is  introduce  .1  into 
the  antrum,  beneath  the  lower  turbinate  bone,  passing  through  the  naso- 
antra!  wall  where  it  is  thinnest.  /.  e.,  high  up  beneath  the  turbinate  and 
about  one-half  inch  internal  to  its  anterior  border.  This  procedure,  al- 
though very  simple,  must  be  done  carefully  to  prevent  the  needle 
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passing  through  the  roof  of  the  antrum  and  on  into  the  orbit.  The  con- 
sequences of  such  a  mishap  are  serious,  and  it  is  not  an  unusual  occur- 
rence. In  acute  cases,  from  three  to  six  irrigations,  using  either  normal 
salt  solution  or  bicarbonate  of  soda,  will  be  sufficient  to  cure  the  condi- 
tion in  most  instances. 

When  this  procedure  has  been  carefully  carried  out  without  result, 
.-.nd  in  those  cases  where  the  antrum  is  free  from  granulation  and  poly- 
poid formation,  and  especially  when  the  pus  discharge  is  of  a  rusty, 
straw  color  and  free  from  odor,  it  is  usually  possible  to  successfully 
operate  by  the  intra-nasal  route.  The  operation  in  brief  is  as  follows : 

After  cocainizing  the  inferior  turbinate  and  the 

technique  anterior   il/2   inches  of  the  inferior  meatua  of  the 

Of  Operatic!  In         nose,  tlie  anterior  third  of  the  inferior  turbinate  bone 

flntral  Slius  is  resected.     An  opening  is  then  made  through  the 

naso-intral  wall  with  a  large  trocar,  a  chisel  or  a 
drill.  Using  this  hole  as  a  starting  point,  as  much  of  the  naso-antral  wall 
as  possible  is  removed  with  a  punch  forceps,  preferably  the  Wagner, 
Brunning  or  Hajek.  This  leaves  a  large  and  sometimes  a  permanent 
opening,  through  which  it  is  possible  to  drain  and  irrigate  the  antrum. 

This,  the  so-called  Krause-Mikulicz  operation,  has  many  advocates, 
and  is  very  often  successful.  It  has  been  modified  and  I  think  improved 
l)y  Canfield  and  Halle,  so  as  to  include  the  anterior  naso-antral  angle. 

But  this  operation  will  always  fail  under  certain  conditions,  and 
those  conditions  are : 

Foul  smelling,  thick,  white  creamy  pus  discharge ;  presence  of  granu- 
lations or  polypoid  formation  within  the  antrum ;  necrosis  of  any  part  of 
the  bony  wall  of  Highmore's  cavity.  And  under  these  conditions,  when 
the  case  has  passed  over  from  an  acute  to  a  chronic  stage,  where  radical 
surgical  interference  becomes  necessary  and  is  consented  to  by  the 
patient,  the  radical  Denker  operation  becomes  the  operation  of  choice  and 
is  to  be  preferred  to  all  others.  (I  say  consented  to  by  the  patient,  for 
while  one  patient  will  prefer  to  undergo  a  long  course  of  treatment,  rather 
than  submit  to  an  operation,  another  finds  the  constant,  repeated  treat- 
ment, with  the  greater  certainty  of  failure,  intolerable,  and  will  prefer 
the  quicker  and  surer  results  following  operation.) 

In  the  Denker  operation  the  anterior  opening  gives  us  a  clear  and 
open  view  into  all  angles  and  corners  and  irregularities  of  the  antrum 
for  whatever  work  may  be  accessary;  and  the  internal  or  nasal  opening, 
after  Denker,  establishes  a  permanent  opening  into  the  nose  for  drainage 
which  cannot  be  obtained  by  any  other  method. 

The  operation  can  be  clone  under  local  anesthetic,  but  in  my  opinion 
a  general  anesthetic  is  to  be  preferred. 
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The  upper  lip  anci  angle  of  the  mouth  are  drawn' 

DenkCf  Operation.  upward  and  outward,  widely  exposing  the  upper 
teeth  and  gums.  A  long  incision  is  made  one-half 
inch  above  the  gingival  margin,  beginning  in  the  mesial  line  and  extend- 
ing outward  about  one  and  one-half  inches.  The  internal  or  mesial  end: 
of  the  incision  is  joined  by  a  second  perpendicular  incision  about  one-half 
inch  long  and  extending  upward  to  the  inferior  margin  of  the  nasal 
orifice.  This  gives  us  an  incision  with  a  long  horizontal  arm  and  a  short 
perpendicular  arm  in  the  median  line  of  the  mouth.  The  incision  is  made 
down  to  and  through  the  periosteum.  The  mucosa  is  then  elevated  so  as 
to  expose  the  entire  anterior  wall  of  the  antrum,  extending  internally 
so  as  to  expose  the  anterior  external  margin  of  the  nasal  orifice.  With, 
a  Hajek  elevatorium,  the  mucous  membrane  is  then  freed  from  the  nasal 
opening  and  elevated  from  the  naso-antral  wall  as  far  back  as  possible,. 
i.  e.,  a  distance  of  about  one  inch  to  an  inch  and  a  quarter. 

With  the  oral  mucosa  elevated  and  held  up  by  a  retractor,  a  chisel  or 
trephine  opening  is  made  into  the  antrum.  The  opening  is  enlarged  by 
means  of  Rengier  forceps :  inward  to  the  anterior  naso-antral  angle,  up- 
ward a  distance  of  about  one  inch  and  downward  it  is  leveled  to  the 
floor  of  the  antrum  with  a  chisel  or  drill. 

All  the  bone  thus  far  removed  is  rather  thin.  Starting  now  at  the 
naso-antral  angle,  the  naso-antral  wall  is  removed  for  a  distance  of  about 
one  jnch,  leaving  only  the  naso-antral  mucosa  separating  the  nose 
from  the  antrum.  Using  a  strong  headlight,  the  entire  interior  of  the 
antrum  is  now  inspected,  probed  and  cleansed.  Polypi  are  removed  with 
curette  and  forceps.  Carious  bone  is  curetted  or  chiseled  or  Rengiered 
out.  If  a  carious  tooth  is  found  projecting  into  the  antrum,  it  should  now 
be  removed  to  prevent  reinfection.  The  greatest  care  must  be  exercised 
in  thoroughly  removing  all  polypi  from  the  floor  and  the  internal  wall, 
especially  at  its  anterior  and  posterior  angles,  and  the  ridge  of  bone  sep- 
arating the  nose  from  the  antrum  must  be  lowered  to  the  floor  of  the 
antrum.  This  opening  can  be  enlarged  from  the  antral  side. 

An  inverted  U-shaped  flap  is  then  turned  down  from  the  nasal 
mucosa  into  and  onto  the  floor  of  the  antrum,  and  a  continuous  floor  is 
thus  made  for  the  combined  antrum  and  lower  meatus  of  the  nose. 

The  entire  cavity  is  washed  with  peroxide,  swabbed  with  iodine., 
sponged  dry  and  packed  with  iodoform  gauze,  the  flap  being  carefully 
held  in  position  while  the  packing  is  being  introduced.  The  end  of  the 
packing  is  left  protruding  into  the  mouth.  The  mouth  incision  is  then 
closed  with  sutures,  and  the  end  of  the  packing  is  allowed  to  project  into 
the  mouth  between  any  two  sutures.  One-half  the  packing  is  removed  on 
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ihe  fourth  day,  one-half  of  what  is  left  is  removed  on  the  sixth  day,  and 
Ihe  remainder  is  taken  out  on  the  eighth  day.    The  packing  is  taken  out 
on  the  mouth  side  because  this  can  be  done  without  interfering  with  the 
nasal  flap  and  once  removed  no  further  packing  is  resorted  to. 
The  two  most  important  steps  in  the  operation  are : 
j.     Thoroughly  clean  the  antrum  during  the  operation. 
2.     Make  the  naso-antral  opening  as  large  as  possible,  and  fasten 
the  flap  of  nasal  mucosa  so  that  the  opening  into  the  nose  cannot  close. 

Failure    to    obtain    complete    healing   after    the 
Causes  Of  Denker  operation   is   always   due   to   one   of   three 

failure.  causes : 

i.  Bad  Operation.  The  antrum  is  not  thor- 
oughly cleaned  of  polypoid  mucosa  or  necrotic  bone;  or  there  is  nofa  big 
enough  opening  made  into  the  nose ;  or  the  nasal  flap  onto  the  floor  of 
the  nose  is  not  made  right. 

2.  Mistake  in  Diagnosis.     We  must  take  sufficient  time  to  make  a 
correct  diagnosis  and  be  sure  before  the  operation  that  we  are  dealing 
with  a  straight  antral  suppuration,  and  that  the  frontal,  ethmoidal  or 
sphenoidal  sinuses  are  not  coinci'dentally  involved.    If  they  are,  they  must 
first  be  treated  and  cured  before  we  can  hope  to  cure  the  antral  sup- 
puration. 

3.  And  here  is  the  only  "if."    We  try  to  avoid  operation  in  cases  of 
ozena.    We  do  not  do  more  than  is  absolutely  necessary  in  cases  of  ozena. 
Ozena  spells  a  badly  healing  constitution,  for  it  usually  means  siphilis. 

And  after  the  operation  we  do  not  douche  the  cavity  or  do  any  after- 
treatment.  The  patient  can,  if  necessary,  be  discharged  on  the  day  the 
last  piece  of  packing  is  removed.  There  is  no  after-treatment,  no  wash- 
ing, no  irrigation,  no  probing,  no  anything.  The  average  length  of  time 
for  complete  healing  is  from  three  to  four  weeks. 

We  must,  of  course,  remember  this :  If  during  the  first  six  months  or 
year  after  operation  the  patient  catches  cold,  i.  e.,  gets  an  acute  rhinitis, 
he  may  get  a  serious  discharge  from  his  antrum.  But  the  discharge  will 
take  place  through  the  opening  which  we  have  made,  and  will  clear  up 
without  any  treatment  just  as  soon  as  the  acute  rhinitis  clears  up.  If  a 
normal  man  can  catch  cold  in  a  healthy  antrum,  it  is  not  surprising  that 
a  patient  thus  operated  on  can  catch  cold  likewise. 
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fl  Compound  Cememoma. 


By  BENJ.  GOLDSTEIN,  L.D.S.,  R.C.S.,  Edin,  Johannesburg,  Transvaal,  South  Africa. 


The  patient,  a  miner,  about  thirty-five  years,  presented  with  the 
following  history :  For  years  he  had  suffered  from  tinnitus,  affecting  the 
right  ear;  also  neuralgia  on  right  side  of  head  extending  over  the  right 
aspect  of  the  scalp  toward  the  occipital  region.  During  the  last  six 
months  the  patiem  had  been  under  treatment  by  an  aural  specialist  for 
his  tinnitus,  but  with  no  appreciable  result.  Thinking  that  the  cause 
of  the  tinnitus  and  facial  neuralgia  might  be  due  to  some  dental  trouble, 
the  patient  was  referred  to  his  dentist,  who  removed  some  superficial 
carious  matter  from  the  occlusal  aspect  of  the  second  right  upper  molar 
and  inserted  an  amalgam  filling  in  the  cavity  thus  excavated.  The 
neuralgic  symptoms,  however,  instead  of  improving  became  worse,  and 
when  brought  under  my  notice  the  patient  was  in  a  rather  exhausted 
state  owing  to  loss  of  sleep,  etc. 

After  the  patient  had  recounted  his  symptoms,  I  examined  the 
mouth  for  the  cause  of  this  tinnitus  and  neuralgia,  as  I  was  convinced  that 
a  dental  affection  was  the  cause  of  the  trouble.  On  examining  the  parts 
about  the  right  second  upper  molar  it  was  noticed  that  there  was  a  bulging 
of  the  alveolus  on  the  bucca)  aspect,  not  to  any  great  extent,  however. 
Be  it  understood  that  no  complaint  was  made  by  the  patient  as  to  pain 
in  the  tooth  or  immediate  surroundings.  On  careful  examination  one 
noticed  what  at  first  sight  appeared  to  be  a  splinter  of  alveolus  next  to 
the  mesial  aspect  of  the  tooth,  but  with  the  aid  of  the  probe  it  was 
ascertained  that  this  was  firmly  attached  to  the  tooth,  and  on  further 
exploration  a  large  osseous  body  (which  resembled  cementum  when  the 
probe  -was  worked  backwards  and  fonvards  over  it)  was  discovered. 
i  at  once  decided  to  extract  the  tooth,  feeling  sure  I  had  discovered  the 
primary  cause  of  the  tinnitus.  Novocain  solution  was  injected. 

Some  ten  minutes'  hard  work  ensued  ere  the  tooth  showed  the  slight- 
est attempt  at  loosening.  The  forceps  then  made  way  for  the  elevator, 
which  completed  a  very  difficult  extraction.  On  examination  of  the 
tooth  the  following  points  were  noticed : 
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The  tumor,  slightly  larger  than  the  crown  of  the  molar,  was  at- 
tached to  the  tooth  mainly  on  the  buccal  and  mesial  aspects  and  appeared 
to  be  composed  of  cementum.  Though  by  a  cursory  survey  the  crown 
appeared  to  be  involved,  on  closer  examination  it  was  discovered  that 
there  was  a  distinct  separation  between  crown  and  tumor,  the  attach- 
ment of  the  latter  to  the  tooth  being  from  the  junction  of  the  crown  with 
the  buccal  roots,  the  latter  being  almost  wholly  incorporated  in  the 
tumor.  The  palatine  root  was  quite  normal  and  free  from  the  tumor. 

There  are  really  four  roots  showing;  the  mesio-buccal  root  and  the 
extra  root  having  been  crowded  backwards  toward  the  disto-buccal  root 
t>y  the  encroachment  of  the  tumor. 

It  is  evident  that  the  tumor  had  been  in  existence  for  quite  a 
number  of  years. 

The  patient  bore  the  ordeal  of  extraction  very  well,  considering  the 
nature  of  the  operation.  The  resultant  socket  was  of  most  alarming 
proportions,  being  about  the  size  of  a  walnut.  This  was  packed  with 
.aseptic  gauze,  the  gauze  being  renewed  every  other  day  until  healthy 
granulation  had  formed. 

The  tinnitus  and  neuralgia  lasted  for  about  a  week  after  the  ex- 
traction of  the  tooth,  and  then  disappeared  entirely,  much  to  the  patient's 
relief. 
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etiology  and  treatment  of  Oral  tumors. 


By  FULTON  RISDON,  M.B.,  D.D.S.,  L.D.S.,  Toronto,  Can. 


I  may  say  at  the  outset,  that  the  title  of  this  paper  suggests  all  oral 
tumors,  and  in  this  respect  it  is  misleading  as  it  is  my  intention  to  discuss 
the  etiology  and  treatment  of  carcinoma,  sarcoma,  fibroma  and  epulis. 
My  purpose  is  to  treat  the  above  subject  as  practically  as  possible,  giving 
only  the  etiology  which  is  accepted  generally  and  of  value  clinically.  Also- 
in  regard  to  treatment,  a  full  but  concise  outline  of  the  same  will  be 
given. 

Cancer  is  thought  to  be  due  to  chronic  irritation, 

Carcinoma,  dental  or  mechanical,  smoking,  extension  from  the 

6tiOl00y.  cheeks   or   lips   or  metastatic   origin.      As    statistics 

show  that  carcinoma  is  four  times  more  frequent  with 

men  than  women,  would  it  be  fair  to  say  that  smoking  may  have  at  least 

a  predisposing  effect? 

Early  diagnosis  is  the  first  step  in  the  treatment 

treatment.  and  nothing  should  be  left  undone  which  would  aid 

in  arriving  at  a  conclusion.  The  first  step  is  to  re- 
move a  section  from  the  growing  margin  of  the  tumor  for  pathological 
examination.  When  the  diagnosis  of  carcinoma  is  made,  one  must  be  most 
guarded  against  giving  that  unwarranted  exhilarating  ray  of  hope  or  too 
cheerful  a  prognosis.  Seldom  is  the  surgeon  justified  in  dealing  with  this 
dreaded  disease  unless  he  remove  the  entire  field,  including  a  clear  area 
encircling  the  growth.  Free  removal  with  the  minimum  disfiguration  is 
the  rule.  The  charge  has  been  made  that  the  surgeon  in  this  country  is  too 
readily  satisfied  in  these  advanced  cases  with  having  the  patient  returned 
to  bed  alive,  knowing  the  immediate  high  mortality,  and  that  he  neglects 
to  remove  as  extensively  as  is  imperative.  If  the  case  is  well  advanced, 
nothing  short  of  total  excision  of  the  upper  jaw  and  a  thorough  search 
into  the  various  sinuses  should  be  considered.  Partial  excision  in  certain 
well  selected  cases  in  the  upper  jaw  may  be  undertaken  with  reasonable 
safety,  but  in  the  lower  jaw  an  exarticulation  or  resecting  is  the  pro- 
cedure promising  the  best  results.  It  has  been  the  practice  to  resect  the 
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glands  on  both  sides  of  the  mandible  in  carcinoma.  Seldom  is  a  cure 
•effected  and  on  this  account  every  case  should  have  a  subsequent  treat- 
ment of  Roentgen  rays  or  radium.  There  is  no  doubt  that  the  Roentgen 
rays  retard  the  growth,  at  least  for  a  time,  and  that  radium  in  some  cases 
•completely  alters  the  microscopic  appearance  of  the  neoplastic  tissue. 

The  importance  attached  to  injury  as  an  etio- 
Sarcoma.  logical  factor  is  still  in  doubt,  but  is  receiving  greater 

attention.  In  all  text  books  series  of  cases  are  re- 
ported giving  a  history  of  acute  trauma,  some  as  high  as  twenty-three 
per  cent.  I  have  had  two  cases  come  under  my  observation  where  trauma 
seemed  to  have  had  some  influence.  One  was  a  young  girl  of  seventeen 
who  on  May  26,  1913,  fell  from  a  hammock  and  injured  the  upper  portion 
of  her  tibia.  On  June  i6th  she  was  operated  on  for  ostitis  with  little  or 
no  improvement.  On  October  24th,  the  leg  was  removed,  a  diagnosis  cf 
sarcoma  having  been  made. 

Here  again  early  diagnosis  is  imperative  and  to 
treatment  aid  this  a  section  must  be  removed.    The  pathological 

report  here  is  of  greatest  value,  as  upon  this  report 
depends  not  only  the  prognosis  but  also  the  decision  as  to  the  extent  of 
the  operation.  If  round-celled  or  melanotic  sarcoma  is  found,  the  treat- 
ment must  be  most  radical,  but  if  giant-celled  or  fibre-sarcoma,  the  prog- 
nosis is  more  favorable  and  a  less  mutilating  operation  may  suffice.  These 
cases  are  never  to  be  considered  cured  until  after  five  years,  and  up  to 
that  time  must  be  watched  for  recurrence.  •  With  this  form  of  growth 
metastasis  takes  place  to  other  parts  sometimes  very  early.  One  meets 
many  border-line  cases  in  surgical  practice  but  a  safe  rule  is,  if  the 
growth  is  increasing  slowly  and  the  skin  not  involved  it  is  generally  con- 
sidered safe  to  operate;  but  if  rapidly  growing  and  ill-defined  the  skin 
involved,  the  orbit  invaded  and  glands  enlarged,  it  is  not  likely  that  the 
patient  will  receive  any  benefit  from  the  operation.  In  these  cases,  it  is 
plainly  the  duty  of  the  surgeon  to  be  frank  and  to  advise  the  use  of 
Roentgen  rays,  serums  or  radium.  The  glands  in  sarcoma  are  rarely  in- 
volved but  where  palpable  should  be  removed.  It  is  now  considered  that 
in  giant-celled  sarcoma  bridges  of  bone  may  be  left  in  most  cases  to 
maintain  the  contour  of  the  face.  In  early  cases,  radium  is  considered  a 
specific  according  to  a  report  by  Dr.  Abbe  in  the  Medical  Record  of  March 
15,  1913.  Here  again  as  in  carcinoma,  all  cases  should  receive  sub- 
sequent care.  Roentgen  ray  or  radium  treatment,  the  latter  to  my  mind 
to  be  preferred. 
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The  etiology  of  fibroma  is  unknown,  but  Broca 

fibroma,  is  of  the  opinion  that  fibroma  arises  from  displaced 

Etiology.  tooth-buds.      Mimmer   and    Blauel    think   they   arise 

from  the  connective  tissue  of  blood-vessels  or  from 

the  periosteum  of  the  jaws.  There  are  two  varieties — periosteal  and 
central — the  names  clearly  indicating-  the  location  of  each. 

Fibroma,  strictly  speaking  are  rare,  so  must  be 
treatment.  viewed  with  suspicion,  as  in  sarcoma  one  finds  con- 

siderable fibrous  tissue.     As  to  operative  treatment, 

the  removal  should  be  complete,  but  in  all  cases  not  too  far  advanced, 
bridges  of  bone  can  safely  be  left;  still  we  should  be  thorough  as  re- 
currences are  frequently  malignant. 

Epulis  is   frequently  spoken  of  as  sarcoma  but 

€ptlli$.  this  is  no  doubt  due  to  an  error  in  diagnosis.     The 

words    "sarcoma"    and    ''epulis"    must    in    the    near 

future  mean  on  the  one  hand  malignancy,  and  the  other,  benignancy  : 

still  one  must  remember  that  as  a  tumor  it  lies  midway  between  inrlamim- 

tion  and  new  growth. 

As  to  the  etiology,  local  causes  must  receive  consideration,  such  as 
infection  around  retained  roots  and  trauma.  It  originates  from  the  peri- 
osteum of  the  alveolus  or  tooth  socket,  or  from  the  connective  tissue 

« 

underlying  the  mucous  membrane.  The  giant-celled  epulis  is  more  like!" 
to  be  found  associated  with  infected  roots  than  the  fibrous  type  and  these 
on  the  other  hand  may  arise  from  around  apparently  normal  roots. 

In    the    treatment    of    epulis,    the    prognosis    is 

treatment  always   favorable  after  early  and   radical  operation. 

That    is    to    say,    in    all    cases    a    portion    of    the 

alveolus  must  be  removed  at  the  time  of  the  operation,  always  bearing  in 
mind  that  recurrences  are  likely  to  be  malignant.  Further,  the  operation 
for  the  fibrous  epulis  is  less  radical  than  for  the  giant-celled  variety. 

In  the  case  of  the  fibrous  epulis,  it  seems  sufficient  to  excise  ihe 
growth  and  cauterize  the  base  with  the  actual  cautery,  but  it  is  best  to 
keep  the  case  under  observation  for  some  time  subsequently.  In  the 
case  of  the  giant-celled  epulis,  the  operator  will  likely  be  compelled  u> 
remove  a  tooth  on  each  side  of  the  growth  as  well  as  a  section  of  the 
process.  Metastasis  seldom  or  never  occurs. 

Radium   as   a   curative   agent   is    receiving   con- 

Radium.  siderable   attention   at   present   and    some   prominent 

men  claim  that  it  will  suffice  for  the  eradication    .if 

-epulis.  In  Medical  Record  of  March,  1913,  Dr.  R.  Abbe  of  New  York- 
recommends  it  for  the  giant-celled  variety  of  epulis.  without  any  further 
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operative  treatment.  He  says — "Thorough  surgery  is  still  the  supreme 
reliance  in  eradication  of  malignant  disease  of  the  mouth,  and  early 
resort  to  it  is  the  patient's  chief  hope  of  cure.  Still  radium  has  many 
interesting  conquests  in  this  field  but  in  advanced  cases  of  cancer  its  good 
is  transient — in  giant-cell  sarcoma  it  is  a  specific."  He  says  further — "The 
vicious  causative  effect  of  tobacco  in  the  mouth  is  demonstrated. 
Leucoplakia  has  no  curative  remedy  unless  it  be  radium."  Dr.  Abbe  is 
given  the  credit  for  being  the  first  in  America  to  introduce  tubes  con- 
taining radium  into  the  center  of  tumors.  The  reported  results  in  sar- 
coma are  good  and  Dr.  Wickham  of  Paris  has  been  equally  successful. 
Dr.  W.  H.  B.  Aikins  of  Toronto  in  the  Canadian  Practitioner  in  .1 
paper  entitled  "Recent  Observations  on  the  Therapeutic  Use  of  Radium" 
reports  as  follows :  "This  brings  us  to  what  seems  to  be  the  great  hope 
from  radum  treatment.  It  is  the  combination  of  surgery  with  the  use  of 
radium.  The  surgeon  can  devise  methods  by  which  the  apparatus  may  be 
brought  into  contact  with  the  deep-lying  malignant  growths,  particularly 
those  in  bladder,  rectum  and  uterus.  Cases  have  been  reported  in  which, 
by  such  a  combination,  either  an  inoperable  case  has  been  converted  into 
an  operable  one  or  alter  the  surgeon  has  removed  all  of  the  growth  possi- 
ble, radium  has  been  used  with  good  effect  on  the  malignant  tissues  re- 
maining'. Furthermore,  radium  has  been  used  after  operations  for 
malignant  growths  infiltrating  the  operative  area  with  rays,  so  as  to  kill 
any  cancer  cells  which  may  have  been  missed  at  the  time  of  operation." 
He  cites  a  case  of  a  farmer,  aged  fifty-three,  who  in  February,  1909, 
noticed  a  lump  at  the  angle  of  the  jaw  on  the  right  side.  X-rays  were 
used  without  any  apparent  effect  as  the  mass  was  increasing.  In  April, 
1910,  the  tumor  was  removed  and  proved  to  be  a  round-celled  sarcoma. 
In  June,  it  recurred ;  excision  was  again  advised  but  a  facial  paresis  harl 
followed  the  first  operation  and  the  patient  would  not  consider  further 
operative  procedures.  He  was,  therefore,  referred  for  radium  treatment. 
The  cross-fire  method  was  used,  a  placque  being  placed  on  each  side  of 
the  tumor.  The  beginning  of  October  the  mass  was  two  inches  in 
diameter  and  elevated  three-quarters  of  an  inch,  and  was  attached  to  the 
angle  of  the  jaw.  On  October  5th,  an  incision  was  made  into  the  tumor 
and  a  small  silver  tube  containing  one  centigram  of  pure  bromide  of 
radium  with  an  activity  of  two  million,  was  inserted  deeply  into  its  center 
and  left  for  twenty-four  hours.  At  the  end  of  this  time  there  was  a 
cavity  into  which  the  finger  could  be  inserted ;  the  growth  felt  much 
softer  and  was  more  movable.  Broken  necrotic  tissue  was  discharged 
from  this  opening.  This  treatment  was  repeated  in  twelve  days  except 
that  the  tube  was  inserted  for  only  two  hours  for  six  days  with  a  placque 
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applied  externally  to  produce  cross-fire  action.  At  the  end  of  one  month, 
no  tumor  mass  could  be  seen  and  on  palpation  two  small  masses  which 
felt  like  scar  tissue  could  be  felt.  We  regard  this  as  a  most  gratifying 
result,  but  he  would  be  a  foolish  man  indeed  who  would  in  any  sense 
regard  the  case  as  cured. 

The  following  changes  have  been  seen  to  occur  in  neoplastic  growths 
where  radium  had  been  used  and  subsequently  growth  excised. 

First — A  hypertrophy  is  noticed  but  if  sufficient  dosage  is  given,  an 
•elective  cellular  necrosis  supersedes  and  when  necrosis  becomes  marked, 
the  connective  tissue  cells  multiply  and  there  is  a  marked  leucocytic 
diapedesis. 

Reporting  again  from  The  Canadian  Practitioner,  a  paper  by  Dr. 
Aikins — "Radium  in  the  Treatment  of  Sarcoma,"  in  which  he  says, 
speaking  of  the  changes  due  to  radium :  "The  parenchyma  which  has 
proliferated  prematurely  and  irregularly,  is  badly  fitted  to  resist  the  shock 
•of  the  emanations  of  radium  and  the  deficiently  nourished  and  inadapt- 
able  cells  succumb  quickly  under  conditions  in  which  the  'normal  types, 
from  which  they  are  derived,  would  resist.  Further,  the  more  the  cyto- 
logical  type  of  the  tumor  is  removed  from  the  normal  adult  type,  the 
less  resistant  is  it,  and  thus  amongst  the  sarcomata  the  atypical  cell  is 
less  resistant  than  the  fibro-blastomela."  My  own  faith  in  radium  makes 
rne  feel  that  in  direct  proportion  to  the  proximity  of  the  radium  rays  to 
the  individual  atypical  cell,  will  the  greater  success  or  failure  of  this 
form  of  treatment  be  noticed. 
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Surgical  treataeit  of  trigemlnal  neuralgia. 

By  HARRY  M.  SHERMAN,  A.M.,  M.D.,  F.A.C.S.,  San  Francisco. 


The  subject  given  to  me  by  the  Chairman  of  this  Section,  "Surgical 
Treatment  of  Trigeminal  Neuralgia,"  excludes  from  my  consideration 
the  incidence  and  pathology  of  the  condition.  In  one  respect  this  is  not 
a  disappointment  for  the  study  and  discussion  of  the  pathology  has,  up 
to  the  present  time,  been  a  rather  barren  matter,  no  definite  anatomic  nor 
structural  change  in  nerve  trunk  nor  the  Gasserian  ganglion  having  been 
found  and  such  finding  having  been  confirmed. 

The  incidence  of  the'  disease  and  its  etiology  or 

Possible  Relation        pathogeny  is  different,  for  at  the  present  time  one  is 
Of  Tocal  Infection        tempted  to  turn  to  the  focal  infections  to  explain, 
to  neuralgia.  perhaps,  many  of  the  hitherto  inexplicables,  and,  in 

this  instance  with  a  fair  hope  of  success;  for  neu- 
ralgia means  nothing  but  a  pain  having  its  origin  and  seat  in  a  nerve  and 
the  records  are  already  loaded  with  reports  of  cases  of  pain  in  some  region 
of  the  body  which  has  disappeared  when  a  focal  infection  has  been  found 
and  removed.  I  do  not  include  in  this  reference  those  sub-infections,  from 
which  the  original  pathogen  can  be  recovered  from  the  tissues  showing  the 
direct  relation  of  the  sub-infection  to  the  primary  infection.  These  cases 
present  symptoms  other  than  pain.  I  include  only  the  pain  cases  which  re- 
cover from  the  pain  as  soon  as  the  focal  infection  is  properly  drained  and 
elapse  to  the  painful  state  as  soon  as  drainage  is  interfered  with.  The 
inference  is  that  these  are  cases  of  toxic  neuralgia,  and  that  it  is  almost 
more  than  an  inference  I  am  sure  you  will  allow. 

That  the  chief  neuralgia,  trigeminal  neuralgia, 
Criqcminal  must  have  been  due  in  the  first  place,  and  in  the  ab- 

netiralgia.  sence  of  an  anatomic  explanation,  to  some  toxic  cause 

situated,  perhaps,  not  far  away,  seems  most  plausible 
and  it  is  by  this  theory  that  it  may  be  connected  with  your  special  func- 
tion. I  am  not  forgetting,  you  must  be  sure,  that  we  have  all  seen  patients 
with  trigeminal  neuralgia  who  have  sacrificed  all  their  teeth  in  the  hope 
of  getting  relief  from  the  pain  and  have  failed  to  get  it,  but  this  sacrifice 
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has,  in  the  past,  not  been  directed  nor  controlled  by  the  present-day 
knowledge  of  mouth  infections,  nor  by  adequate  radiographs  of  teeth  and 
jaw-bones,  so  that  it  has  never  been  a  well  planned  attack  upon  a  patho- 
logic region,  but  an  indiscriminate  attack  upon  a  possible,  but  not  proven 
to  be  a  probable,  source  of  the  pain  cause.  Careful  studies  of  mouth  and 
tooth  infections  in  the  earlier  stages  of  the  neuralgia,  before  the  habit  ot 
pain  (if  there  is  such  a  thing)  has  been  impressed  upon  the  nerve,  may 
result  in  regulating  the  condition  and  saving  the  patient  much  suffering. 

Turning  to  the  treatment  by  surgical  measures  of 

Surgical  the  patient  who  has  a  well  established  tic-douloureux, 

treatment.  we  find  ourselves  using  to-day  one  of  three  methods. 

First,  attacks  are  made  by  closed  injections  into  the 

nerve  trunks  after  their  exits  from  the  cranium  or  before  that  exit;  or 
second,  attacks  are  made  by  injections,  through  open  incisions,  into  the 
nerve  trunks  after  they  have  reached  relatively  superficial  locations  ;  or 
third,  attack  is  made  upon  the  nerve  and  its  ganglion  within  the  cranium 
with  the  intention  of  removing  the  ganglion  and  some  of  the  nerve  trunks. 

The  first  of  these,  an  attack  by  a  closed  injection 


treatment  "°     ie  nerve  trunks  at  or  immediately  after  their 

by  Injection  exit  from  the  cranium,  is  to-day  the  method  of  first 

into  tbe  fierce.  selection.  This  method,  introduced  by  Schiosser, 
Ostwalt,  Levy  and  Baudouin  primarily  reached  the 
nerves  by  approach  through  the  mouth,  but  the  last  named  —  Levy  and 
Baudouin  improved  the  technique  in  that  the  approach  was  through  the 
relatively  aseptic  skin  and  not  through  the  septic  buccal  mucosa.  The 
substance  injected  has  been  eighty  per  cent,  alcohol  with  or  without  the 
addition  of  a  small  dose  of  cocain  for  its  local  anesthetic  effect  to  control 
the  pain  due  to  the  alcohol.  Clinically  this  injection  stops  the  pain 
if  it  has  reached  and  entered  the  nerve,  and  the  reason  of  this 
result  is  now  given  us  by  W.  B.  Cadwalader  of  Philadelphia,  who  has 
found,  in  dogs,  that  "alcohol  destroys  the  nerve  tissue  by  dissolution, 
coagulating  albuminous  material  and  dissolving  lipoids.  1.  he  nerve 
fibres  were  entirely  destroyed  by  the  stronger  solution^'  —  as  the 
eighty  per  cent,  solutions  —  "yet  they  appeared  in  a  favorable  condition 
for  ultimate  regeneration  and  recovery  of  function."  Again  he  says 
"There  is  abundant  clinical  evidence  to  prove  that  after  destroying  the 
nerve  by  injecting  alcohol,  regeneration  and  restoration  of  function  does 
occur,  provided  complications  do  not  interfere."  This  is  the  only  criticism 
of  the  method,  that  the  result  is  only  temporary,  for  from  Schiosser.  the 
originator,  to  Patrick  of  Chicago,  the  chief  exponent  of  the  method  in 
America,  and  including  the  rest  of  us  who  practice  it,  the  experience  has 

447 


been  the  same.  Schlosser's  average  of  relief  is  stated  as  being  ten  and 
a  half  months  (quoted  by  Cadwalader). 

I  do  not  intend  to  weary  you  with  descriptions  of  the  techniques  of 
reaching  the  various  nerves.  Two  points  only  need  be  mentioned.  First : 
the  patients  must  be  conscious  so  that  their  sensation  may  be  a  guide  as 
the  needle-point  reaches  the  nerve.  This  does  not  preclude  the  proper 
anesthetization  of  the  skin  and  subcutaneous  tissues  before  thrusting  in 
the  rather  blunt  needle,  but  that  you  will  need  the  help  of  the  patient's 
sensation  in  the  depths  is  made  evident  by  the  second  point.  Second :  the 
variable  physiognomy  of  an  individual  is  not  limited  to  his  face ;  the  vari- 
ations extend  to  and  include  the  base  of  the  skull.  The  minute  directions 
given  for  the  selection  of  the  place  of  puncture  and  the  depth  of  it  cannot 
possibly  apply  to  all  faces  and  skulls/  and  the  surgeon  must  show  his 
judgment  in  modifying  the  detail  in  his  different  patients.  Personally  I 
have  found  that,  having  by  successful  variants  of  the  technique  of  the 
puncture  located  the  nerve  which  was  to  be  injected  and  then  written 
down  the  personal  technique  of  that  individual,  I  could,  on  a  second  in- 
jection, by  following  that  personal  technique,  reach  the  nerve  with  no 
difficulty. 

It  is  trite  advice  to  suggest  that  the  surgeon  should  always  "read  up" 
these  little  operations  each  time  they  are  to  be  done,  and  that  he  should 
have  a  skull  in  his  operating  room.  The  Operative  Surgery  book  will 
tell  him  much,  but  the  empty  skull  may  tell  him  more. 

Injections  of  the  Gasserian  ganglion  by  alcohol 

Injections  without  its  exposure  by  craniotomy  is  also  practiced. 

into  the  Frazer  and  Wilfred  Harris  have  developed  methods 

Ganglion.  and  the  latter's  is  simple  and  direct ;  moreover,  by  the 

injection  of  the  ganglion  a  more  lasting  anesthesia, 

in   the   entire   nerve   distribution   and   relief    from   the   pain   is   attained, 

and  the  risk  to  the  patient,  in  the  hands  of  a  careful  surgeon  who  is  also 

a  good  anatomist,  is  not  great. 

Detailed  description  of  the  technique  would  here  be  out  of  place. 
As  regards  the  result,  Hinnie  quotes  Patrick  as  saying  that  "a  permanent 
cure  could  hardly  be  expected  from  injections,  but  the  operation  is  trivial, 
usually  gives  at  least  temporary  relief  and  may  apparently  be  repeated 
indefinitely."  Finally  it  is  to  be  remembered  that  the  extension  of  the 
alcohol  injection  method  to  mixed  or  motor  nerves  is  dangerous,  as  the 
alcohol  has  no  selection  for  the  sensory  nerves,  but  disintegrates  the 
motor  fibres  as  well,  with  resulting  paralysis. 
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In  a  recent  case  in  which  I  had  not  succeeded  in 
Injection  putting  the  alcohol  into  the  nerve  at  the  first  trial, 

Into  Peripheral  and  the  patient  refused  to  permit  a  second  trial  with- 
Herpes.  out  a  general  anesthesia,  so  that  the  second  trial  not 

surprisingly  failed  also,  I  reverted  for  the  third  at- 
tempt to  the  injection  of  osmic  acid  into  the  peripheral  nerves.  This 
method,  suggested  by  Bennett  in  England,  and  first  written  of  in  America 
by  Murphy  of  Chicago,  consists  in  exposing  the  branches  of  the  fifth 
nerve  above  the  orbit,  below  the  orbit,  at  the  mental  foramen,  in  the  roof 
of  the  mouth,  in  the  posterior  palatine  canal,  and  in  the  floor  of  the  mouth, 
and  then  injecting  these  various  branches  with  a  1.5  per  cent,  or  2  per 
cent,  solution  of  osmic  acid.  The  solution  injected  by  a  fine  needle,  is 
placed  in  the  substance  of  the  nerve,  and  between  it  and  the  bone  in  the 
case  of  a  nerve  in  a  bony  canal,  and  it  must  cause  the  same  degeneration 
of  the  nerve  fibres  as  does  the  alcohol,  already  recited.  At  first  the  various 
nerves  were  exposed  by  incisions  through  the  skin ;  now  only  one  branch 
requires  that,  the  supraorbital,  all  of  the  others  being  easily  reached 
through  the  mouth,  and  the  wounds,  left  open,  have  always  readily  healed. 

The  simplicity  of  the  manipulation  and  the  superficial  portion  of  the 
nerve  exposed  and  injected  were  both  matters  for  comment  by  one  who 
had  formerly  only  done  the  intra-cranial  operation. 

I  very  well  remember  the  first  instance  in  which  I  did  it  and  how  I 
felt  that  I  had  put  the  patient  through  a  wholly  futile  procedure  because  a 
major  pain  could  certainly  not  be  stopped  by  a  minor  operation.  But  it 
was  so,  and  the  relief  lasted  many  months ;  and  then  a  repetition  of  the 
injection  gave  again  a  period  of  painlessness. 

While  it  is  true  that  this  method  was  efficient  and  while  the  technique 
was  absolutely  not  complex,  it  was  relatively  complex  in  that  incisions 
were  required,  and  so  the  still  simpler  plan  of  closed  injections — which 
I  have  spoken  of  first  though  it  was  the  last  in  point  of  time — has  sup- 
planted it. 

Failing  a  result  of  sufficient  duration  to  make  it 
Operation  worth  while  by  these  methods  of  superficial  injection 

upon  the  through  an  incision  with  osmic  acid  solution,  or  deep 

Ganglion.  closed  injection  with  alcohol  and  cocain  solution,  one 

passes,  without  consideration  of  superficial  neurec- 
tomies,  to  the  matter  of  an  intra-cranial  operation  upon  the  ganglion,  or 
the  sensory  root  behind  it.  In  this  the  opening  of  the  skull  is  the  thresh- 
old. Now  anatomically  this  is  a  low  threshold  for,  apart  from  the  skin 
and  the  temporal  muscle,  only  connective  tissues  are  injured,  and  surgi- 
cally it  is  a  low  threshold  for  to-day's  technique  makes  a  craniotomy  an 
operation  of  no  greater  surgical  risk  than  a  laparotomy,  though  it  may 
take  longer  in  the  doing.  As  far  back  as  1904,  Gushing  speaks  of  the  low 


mortality  following  the  operation,  then  about  five  per  cent.  To-day  the 
mortality  is  less  and  I  cannot  quite  see  why  there  should  be  any  purely 
operative  mortality,  but  this  obtuseness  or  optimism  of  mine  is  probably 
due  to  a  short  series  and  some  extra  good  fortune. 

The  great  point  in  the  intra-cranial  operation  is  the  certainty  and 
permanence  of  the  relief  from  pain.  The  only  cases  in  which  the  pain 
can  persist  are  those  in  which  it  was  of  central  origin  and  therefore  not  a 
neuralgia,  and  these  are  obviously'  inappropriate  for  any  but  a  central 
operation  if  one  can  be  done.  The  contrast  between  the  intra-  and  extra- 
cranial  operations  was  demonstrated  by  a  patient  of  mine  who  had  the 
pain  in  each  trigeminus.  On  one  side  I  did  an  intra-cranial  removal  of  the 
ganglion  with  permanent  relief.  I  could  not  repeat  this  on  the  other  side 
because  I  would  have  quite  paralyzed  the  elevators  of  the  lower  jaw  on 
both  sides,  and  left  her  unable  to  close  the  mouth  or  masticate,  and  so  I  did 
a  superficial  osmic  acid  operation  on  the  remaining  side  and  got  a  com- 
plete, but  only  a  temporary  relief,  which  required  for  its  maintenance 
other  procedures  at  various  times  during  her  life. 

It  must  not  be  thought  because  I  speak  briefly  of  the  intra-cranial 
operation  on  the  ganglion  and  quote  but  a  low  operative  mortality,  that  the 
operation  is  trivial.  On  the  contrary,  it  is  to  be  rated  as  a  major  opera- 
tion done  for  a  major  condition,  just  as  an  appendicectomy,  done  in  an 
interval  between  attacks  and  followed  promptly  by  a  normal  healing,  so 
that  the  disability  is  insignificant,  is  still  a  major  work  in  that  it  opens  a 
body  cavity.  And  the  ganglion  operation,  opening  the  skull,  is  a  major 
operation  though  promptly  followed  by  normal  healing,  and  not  keepirig 
the  patient  in  bed  more  than  two  or  three  days. 

Osmic  acid  followed  and  replaced  in  part  the  ganglion  operation 
cases,  but  the  older  ganglion  operation  was  still  used  for  some  cases,  as 
those  which  did  not  yield  to  the  injection,  or  yielding  still  relapsed  so 
soon  that  the  frequency  with  which  injections  would  probably  be  needed 
was  so  great  that  the  intra-cranial  method  was  selected  as  a  better  one. 
It  has  remained  the  best  method  until  recently,  when  the  injection  of  the 
ganglion  itself  with  alcohol  by  the  closed  method  has  given  such  long 
periods  itself  that  it  seems  reasonable  to  expect  that  result  to  be  per- 
manent, and  if  it  is  so,  the  injection  of  the  ganglion  becomes  a  doughty 
opponent  to  the  removal  of  the  ganglion.  The  closed  injection  is  al- 
ready in  the  first  place  for  the  first  trial  and,  as  one's  skill  in  placing 
the  alcohol  increases  with  practise,  it  is  not  improbable  that  inject- 
ing the  ganglion  may  be  a  routine  instead  of  an  exceptional  act, 
and  the  intra-cranial  method  may  toe  practically  abandoned. 
That  would  seem  to  me  to  be  a  wholly  logical  expectation,  the  evolution 
of  surgical  technique  always  passing  from  the  complex  to  the  simple,  and 
from  the  less  to  the  more  efficient  methods  showing  its  human  character 
and  holding  out  always  the  hope  of  still  greater  simplicity  and  efficiency. 
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The  X  Rays  in  Oral  Surgery." 


By  HOWARD  R.   RAPER,  D.D.S.,   Indianapolis. 


Of  all  dentists,  the  oral  surgeons  were  the  first  to  make  extensive 
•use  of  radiographs.  Following  closely  on  your  heels  were  the  orthodon- 
tists and  the  exodontists.  The  last  men  to  use  the  X-rays  are  the  men 
whom  radiographs  can  help  most — the  general  practitioners  of  dentistry. 

Oral  surgeons  as  a  class  were  not  only  the  first  dentists  to  make 
extensive  practical  use  of  the  X-rays,  but,  as  one  might  expect,  they  were 
the  first  to  see  the  limitations  of  radiographs.  The  general  practitioner 
of  dentistry  who  is  just  now  taking  up  the  consideration  of  the  radio- 
graph talks  much — too  much — about  "absolute  accuracy."  He  says,  in 
the  language  of  Philo  Gubb,  "Let  us  make  doubly  certain  absolutely  sure 
by  making  a  radiograph,"  just  as  you  said  similar  things  until  you 
learned  from  experience  not  to  depend  too  implicitly  on  radiographs. 

I  take.it  that  oral  surgeons  have  passed  through  the  four  stages  of 
knowledge  radiographic,  through  which  all  who  use  and  continue  to  use 
radiographs  must  pass :  First  there  was  the  stage  when  you  did  not  use 
radiographs,  not  knowing  how  they  could  help  you.  Second,  came  the 
stage  of  enthusiasm  when  you  expected  the  radiograph  to  show  you 
everything  you  wished  to  know.  Third,  the  stage  of  disappointment,  at 
which  stage  men  declare  radiographs  worse  than  worthless.  And  fourth, 
the  stage  of  common  sense,  when  you  accept  the  radiograph  faults,  limita- 
tions, et  al.,  as  an  absolute  necessity  in  practice.  I  take  it,  I  say,  that  oral 
surgeons  have  arrived  at  the  fourth  stage,  and  I  congratulate  you  on  your 
progress,  and  I  solicit  your  assistance  in  helping  the  general  practitioner 
of  dentistry  on  to  this  final  stage. 

The  following  uses  of  the  radiograph  in  the  practice  of  oral  surgery 
are  taken  from  the  list  of  "The  Uses  of  the  Radiograph  in  Dentistry"  as 
they  appear  in  my  book,  "Elementary  and  Dental  Radiography."  The 
list  itself  then  will  be  familiar  to  many  of  you,  but  the  consideration  of 
each  use  following  their  enumeration  will,  I  believe,  be  found  less 
hackneed. 


The  uses  of  the  radiograph  in  the  practice  of 

Um  of  Radiograph*     oral  sur8ery  are:   (0    In  cases  of  unerupted,  mal- 
in  Oral  posed  or  impacted   teeth.      (2)    In  cases  of  dento- 

Surgery.  alveolar  abscesses.     (3)   In  cases  of  persistent  sup- 

puration which  do  not  yield  to  the  usual  treatment. 
(4)  To  observe  the  course  of  a  fistulous  tract.  (5)  To  observe  the  field 
of  operation  before  and  after  apicoectomy.  (6)  To  locate  foreign  bodies, 
such  as  bullets,  broken  needles,  etc.  (7)  To  determine  the  presence  or 
absence  of  a  bit  of  tooth  root  imbedded  in  the  gum  tissue.  (8)  To 
diagnose  fracture  of  a  tooth  root.  (9)  To  locate  stones  (calculi)  in  the 
salivary  ducts  or  glands.  (10)  In  cases  of  cysts,  (u)  In  cases  of 
tumor.  (12)  To  observe  the  location  and  extent  of  a  necrotic  or  carious 
condition  of  bone.  (13)  To  diagnose  antral  empyemia.  (14)  To  observe 
the  size,  shape  and  location  of  the  antrum  as  an  aid  in  opening  into  it. 
(15)  To  locate  foreign  bodies  in  the  antrum.  (16)  To  observe  cases  of 
luxation.  (17)  In  cases  of  fracture  before  and  after  reduction.  (18) 
In  cases  of  ankylosis  of  the  temporo-mandibular  articulation.  (19)  To 
observe  the  field  of  operation  before  and  after  resection  of  the  mandible. 
(20)  In  cases  of  facial  neuralgia  with  an  obscure  eciology.  (21)  In  cases 
of  facial  fistula. 

We  will  now  take  up  each  of  the  radiographs  in  the  practice  of 
oral  surgery  as  enumerated  and  comment  on  it,  the  comment  being  the 
product  of  the  last  four  years'  experience. 

I.  In  cases  of  unerupted,  malposed  and  impacted  teeth  the  use  of 
the  radiograph  is  recognized  to  be  an  absolute  necessity.  Because  it  is  a 
flat  picture — i.  e.,  almost  entirely  lacking  in  perspective — the  radiographer 
does  not  disclose  the  exact  location  of  malposed  teeth.  In  answer  to  such 
statement  as  this,  some  illogical  fellows  say  to  me,  "If  the  radiograph 
does  not  show  the  exact  location  or  unerupted,  malposed  or  impacted 
teeth,  then  why  use  it  at  all?  It  does  not  show  you  what  you  want  to 
see."  The  answer  in  metaphor  is,  while  the  kerosene  lamp  falls  far  short 
of  being  the  ideal  light,  we  would  nevertheless  use  it,  and  consider  it  a 
necessity  if  we  had  no  other  kind  of  light. 

We  may  as  well  consider  here,  since  we  have 
Stereoscopic  mentioned  it,  the  greatest  shortcoming  of  the  radio- 

Radiographs,  graph,  namely,  its  lack  of  perspective.     Stereoscopic 

(see  solid)  radiography,  which  involves  the  making 
of  two  radiographs  of  a  part,  one  radiograph  of  each  eye,  to  be  viewed 
with  a  special  device,  a  stereoscope,  gives  little  promise  of  overcoming 
this  fault.  To  the  present  time  dental  stereoscopic  radiography  has 
proved  a  failure,  so  far  as  its  practical  application  is  concerned,  at  least. 
A  few  dental  radiographers  have  struggled  with  this  problem,  and  some 
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claim  to  be  able  to  produce  satisfactory  dental  stereo-radiographs.  Let 
me  say,  however,  in  perfect  good  nature  and  modesty,  that  I  have  seen 
no  dental  stereo-radiographs  which  are  any  better  than  the  ones  I  have 
made  myself,  and  the  ones  I  have  made  are  "no  good";  they  have  no 
reliable  advantage  over  the  single,  well-made  radiograph. 

As  I  see  the  matter,  two  great  barriers  stand  in  the  way  of  success- 
ful dental  stereoscopic  radiography:  First,  the  exacting  and  elaborate 
technique  involved,  and  second,  the  size  of  the  teeth. 

Any  kind  of  stereoscopic  radiographic  work  necessitates  the  use  of 
special  apparatus  and  is  difficult,  but  the  difficulties  encountered  when 
making  stereo-radiographs  of  teeth  are  more  numerous  and  harder  to 
overcome  than  those  met  when  stereo-radiographing  any  other  part  of 
the  body. 

The  second  barrier — the  size  of  the  teeth — is  more  fundamental  in  its 
nature.  The  ease  with  which  we  see  perspectively  varies  according  to 
size.  The  smaller  the  objects  the  more  difficult  it  is  to  see  them  per- 
spectively. If  we  could  make  stereo-radiographs  of  the  teeth  with  as 
much  ease  and  accuracy  as  we  make  them  of  the  thorax  or  extremities 
— and  we  cannot — even  then  our  results  would  not  be  what  we  want 
them,  for  the  teeth  are  so  much  smaller  than  the  thorax  or  extremities. 

While  the  barriers  in  the  way  of  successful  dental  stereoscopic  radi- 
ography are  high,  I  would  not  have  you  understand  me  to  say  they  are 
insurmountable.  I  do  not  think  they  are.  But,  granting  the  possibility 
of  producing  satisfactory  dental  stereo-radiographs,  it  seems  improbable 
that  they  will  be  of  much  practical  value,  for  even  in  this  imaginary  suc- 
cess of  the  dental  stereo-radiographs,  I  can  imagine  them  being  made 
only  by  the  most  skilful  specialists  and  at  a  cost  which  would  be  pro- 
hibitive to  most  patients. 

Let  us  get  back  to  the  context,  having  digressed  to  learn  that  the 
problem  of  producing  dental  stereo-radiographs  with  reliable  perspective 
is  too  difficult  for  us  to  solve  just  now.  However,  the  apparently  im- 
possible is  constantly  being  accomplished — the  radiograph  itself  is  an 
example  of  this. 

2.  In  cases  of  dento-alveolar  abscess  the  radiograph  is  used  to  de- 
termine which  tooth  is  responsible  for  the  abscess,  the  extent  of  destruc- 
tion of  tissue  and  the  number  of  teeth  involved.  Its  value  for  these 
purposes  is  well  known,  but  its  limitations  are  not  fully  appreciated. 
Radiographs  do  not  show  the  exact  extent  of  destruction  of  tissue,  be- 
cause they  lack  perspective  and,  for  the  same  reason,  the  inexperienced 
radiographer  may  read  a  radiograph  to  show  the  involvement  of  teeth  in 
an  abscess  sinus  which  do  not  penetrate  the  sinus  at  all,  but  are  situ- 
ated buccally  or  lingually  of  it. 
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3.  In  case  of  persistent  suppurations  which  do  not  yield  to  the 
usual  treatment  the  radiograph  often  discloses  the  cause,  and  even  though 
it  fails  in  this*  it  always   eliminates   certain   possible   causes,   such   as 
odontoma  or  impacted  teeth,  for  examples,  and  so  leads  to  or  toward  a 
diagnosis  by  elimination. 

4.  One  of  the  most  accurate  and  satisfactory  means  of  tracing  a 
fistulous  tract  is  to  inject  it  with  bismuth  paste,  then  radiograph  the  part. 

5.  I  can  perhaps  impress  you  with  the  value  of  making  radiographs 
before  operating  to  excise  root-ends  by  relating  this  experience:     Dr. 
Carl  Lucas,  who  was  to  give  a  clinic  on  apical  excision  before  the  In- 
dianapolis Dental  Society,  asked  that  a  patient  be  selected  for  him  from 
the    Indiana    Dental    College    clinic.      The    demonstrators    in    the    col- 
lege clinic  were  advised  of  this  and  asked  to  select  a  suitable  case  and 
send  it  to  me  for  a  radiographic  examination.     Thus  the  cases  which 
came  to  me  were  those  in  which  the  symptoms  were  such  as  to  indicate 
apical  excision.     Apical  excision  was  seen  to  be  contra-indicated,  how- 
ever, in  the  first  case,  when  the  radiograph  showed  the  root  of  the  tooth 
to  be  abnormally  short;  in  the  second  case,  when  the  radiograph  dis- 
closed the  presence  of  a  perforation ;  and  in  the  third  case  in  which  .the 
destruction  of  bone  was  too  extensive.     In  the  fourth  case,  the  radio- 
graphic  finding  indicated  apical  excision,  thus  finally  -substantiating  the 
conclusions  based  on  a  knowledge  of  symptoms.     In  the  light  of  this 
unusual  but  instructive  experience  I  would  insist  that  the  operator  should 
always  make  a   radiographic  examination  before  operating  to  excise  a 
root-end. 

6.  Everybody  who  knows  that  there  is  such  a  thing  as  a  radiograph 
knows  also  that  it  is  used  to  locate  foreign  bodies.     Its  value  for  this 
purpose  has  never  been  questioned. 

7.  The  use  of  the  radiograph  to  locate  pieces  of  tooth  roots  im- 
bedded in  the  gum  tissue  or  jaw  is  daily  proving  to  be  one  of  the  most 
gratifying  uses  to  which  the  radiograph  can  be  put. 

$.  In  all  cases  of  traumatism  it  is  rapidly  becoming  routine  practise 
to  radiograph  the  parts  to  learn  if  there  is  a  fracture  of  the  roots  of  the 
teeth  involved  in  the  traumatism.  When  used  for  this  purpose  the  radio- 
graph practically  never  fails  to  impart  the  information  desired. 

9.  Since  there  are  comparatively  few  cases  of  calculi  in  the  salivary 
ducts  or  glands,  the  use  of  the  radiograph  to  locate  them  is  accordingly 
limited,  but  it  has  been  found  efficacious  when  employed. 

10.  In  cases  of  cyst,  and  especially  of  dentigerous  cyst  of  the  jaws, 
the  radiograph  is  doing  all  we  have  expected  it  to  do.     It  has  developed 
no  discouraging  shortcoming. 
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11.  In  cases  of  tumor,  the  radiograph  alone  may  disclose  the  exact 
size,  shape  and  nature  of  a  tumor,  as  in  cases  of  odontomata  and  cemen- 
tomata  for  example,  or  it  may  fail  entirely  to  lead  you  to  a  diagnosis 
except   by   elimination   and   microscopic    examination,    as    in    a    case    of 
mylosarcoma,   for  example.     Thus  in  tumor  cases  the  radiograph   may 
enable  you  to  make  a  diagnosis  or  it  may  simply  eliminate  certain  possi- 
bilities.    Because  it  does  the  former  sometimes,  there  is  always  a  feeling 
of  disappointment  when  it  does  only  the  latter,  this  feeling  of  disappoint- 
ment becoming  so  acute  that  the  diagnostician  forgets  about  the  possible 
things  which  have  been  eliminated.      He   remembers  only   that  he   has 
not  yet  made  a  diagnosis  and  says  the  radiograph  has  been  of  no  value 
at  all,  which  is  not  the  fact. 

12.  One  who  has  had  little  or  no  experience  in  dental  radiography 
expects  the  radiograph  to  show  clearly  the  line  of  demarcation  and  the 
sequestrum  in  cases  of  necrosis.     I  have  seen,  in  my  entire  experience  in 
the  work,  only  two  such  radiographs.     The  radiograph  is  of  great  value 
in  most  cases  of  necrosis  and  bone  caries,  but  let  me  admit  frankly  that 
it  has  not  been  as  useful  or  reliable  as  I  thought  it  would  be  when  I  first 
started  to  do  radiodontic  work. 

13.  Aside   from   a   consideration   of  symptoms,   the  two  accepted 
means  of  diagnosis  of  antral  empyema  is  by  the  use  of  the  radiograph 
and  by  transillumination.    Transillumination  is  more  convenient,  less  diffi- 
cult; and  less  expensive,  and,  therefore,  more  popular.     The  advantages 
of  the  radiograph  over  transillumination  are:  first,  a  permanent  record 
of  the  examination  is  made  on  the  negative,  which  may  be  studied  leisurely 
and  referred  to  in  later  years  if  desired;  second,  a  reliable  examination 
of  the  other  auxiliary  nasal  sinuses  is  made  simultaneously  with  that  of 
the  antrum. 

14.  The  use  of  the  radiograph  to  determine  the  size,  shape  and 
location  of  the  antrum  has  seldom  been  resorted  to,  and  then  with  only 
indifferent  results. 

15.  The  use  of  the  radiograph  to  locate  foreign  bodies  in  the  an- 
trum is  attended  with  much  success  if  the  operator  is  satisfied  simply  to 
see  that  there  is  a  foreign  body  in  the  antrum.    But  if  he  expects  to  learn 
the  exact  location  of  the  body  he  will  usually  be  disappointed. 

16.  It  is  seldom  necessary  to  radiograph  a  case  of  mandibular  luxa- 
tion, but  it  may  be  done  with  success  if  the  operator  deems  it  advisable. 

17.  It  has  become  routine  practice  in  general  surgery  to  radiograph 
all  cases  of  fracture.     The  parts  treated  by  the  oral  surgeon  are  more 
difficult  to  radiograph  than  most  other  parts  of  the  body,  and  radiographs 
of  the  jaw  are  therefore  comparatively  less  satisfactory.     However,  they 
are  of  sufficient  value  to  be  indispensable. 
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1$.  In  cases  of  ankylosis,  if  false,  the  use  of  the  radiograph  will 
nearly  always  disclose  its  cause,  the  cause  being  usually  an  impacted 
lower  third  molar.  The  use  of  the  radiograph  then  in  cases  of  ankylosis 
is  proving  satisfactory. 

1$.  Resection  of  the  mandible  is  a  serious  operation.  The  operator 
accepts  the  help  he  can  get  from  a  study  of  radiographs  of  the  parts  con- 
sistently and  gratefully. 

20.  In  cases  of  facial  neuralgia  with  an  obscure  etiology  the  radio- 
graph may  always  be  used  to  advantage,  which  is  not  saying  at  all  that 
it  will  always  disclose  the  cause  of  neuralgia.    Even  when  it  fails  to  dis- 
close the  cause  of  the  neuralgia,  however,  it  will  eliminate  such  possible 
causes  as  impacted  teeth,  supernumerary  teeth,  imperfect  canal  fillings, 
odontomata,   cementomata,  pulp  stones,  and  others.     When  the  radio- 
graphs fail  to  enable  you  to  make  a  definite  diagnosis,  you  will,  of  course, 
be  disappointed,  but  a  radiograph  cannot  be  used  at  all  in  a  case  of 
neuralgia  without  being  of  some  value,  since  it  is  bound  to  show,  if  not 
the  cause  of  the  trouble,  then  that  some  certain  things  are  not  the  cause 
of  trouble. 

21.  Cases  of    facial    fistula  when   radiographed   almost   invariably 
show  some  dento-osseous  Iesi9n.    The  use  of  the  radiograph  then  in  these 
cases  is  proving  very  satisfactory. 

In  conclusion :  New  methods  and  things  introduced  into  medicine 
and  dentistry  are  often  received  with  over-  and  irrational  enthusiasm, 
followed  with  their  equally  irrational  abandonment.  The  extensive  use 
of  the  radiograph  in  dentistry  is  new.  It  is  just  about  to  pass  through  the 
stage  of  reaction  and  over-enthusiasm.  Its  use  will  never  be  abandoned, 
but  let  those  of  us  who  know  its  limitations  teach  those  who  do  not 
know,  lest  in  their  discouragement  and  misunderstanding  they  fail  for 
a  while  to  avail  themselves  of  this  necessity  to  service. 
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Ostcoplastlc  CengtDtning  of  the  Cower  Jaw  in  Ifllcrognaiby 
flccording  to  von  ei$el$bcrg'$  mcihod. 

By  PROFESSOR  HJALMAR  VON  BONSDORFF,  Helsingfors,   Finland. 


The  Honorable  President  of  the  Finnish  Dentists'  Society  has  re- 
quested me  to  give,  on  this  occasion,  an  account  of  a  case  of  microg- 
nathy,  which  I  have  had  an  opportunity  of  studying  and  treating,  together 
with  the  dentist,  Mr.  Pehr  Gadd.  In  compliance  with  this  request,  I  beg 
leave  before  describing  the  method  of  operation  and  the  results  gained, 
to  give  first,  a  short  description  of  the  case. 

The  patient,  a  seminarist,  twenty  years  of  age, 
Case  gave   the   following  statements   of   his   earlier  con- 

Uiltory.  dition.    At  the  age  of  seven  years,  he  felt  pain  in  the 

back  part  of  the  left  lower  jaw,  without  any  known 
reason,  besides  which  a  swelling  appeared  in  the  cheek.  A  poultice 
treatment,  continued  for  a  couple  of  months,  resulted  in  fistulas  coming 
forth,  partly  in  the  lower  jaw  angle,  partly  in  the  mouth.  All  this  time, 
the  mastication  is  said  to  have  been  normal.  A  physician  had  repeatedly 
extracted,  from  the  fistulas,  small  fragments  of  bone,  and  lastly,  a  larger 
piece  of  bone.  The  patient  presumed  to  state  that  the  lower  jaw  had 
suddenly  turned  awry  after  the  extraction  of  the  large  piece  of  bone. 
However,  the  fistulas  closed  and  the  patient  remained  completely  healed. 
But  at  the  same  time,  he  noticed  that  the  point  of  his  chin  began  being 
displaced  more  and  more  to  the  left,  his  rows  of  teeth  meeting  less  and 
less.  Any  difficulty  of  chewing  or  swallowing  he  had,  however,  not  had, 
though,  indeed,  firm  and  tough  food  had  caused  certain  difficulties. 
Disturbance  of  speech  has  not  occurred,  and  it  is  only  from  cosmetic 
reasons  that  he  is  now  seeking  treatment* 

On  examination,  we  are  immediately  struck  with 
Examination  the  asymmetry  of  the  lower  part  of  the  face.    ( Fig.  2. ) 

Record.  The   chin   deviates   to   the   left   about   a   digit    from 

middle  line.  The  left  lower  jaw  is  shortened  and  de- 
formed. Immediately  before  the  angulis  mandibida-,  there  is  a  bend  of 
the  lower  jaw  edge  and  on  palpation  through  the  mouth,  it  is  observed 
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that  the  horizontal  part  of  the  lower  jaw  is  considerably  narrower  than 
in  its  normal  state,  and  a  little  curved  like  an  S.  Besides,  the  chin  has 
not  the  usual  projecting  form,  its  point  is  drawn  backwards,  whereby 
the  profile,  the  nose  being  big  and  protruding,  presents  the  type  of  a  so- 
called  "bird's  face."  The  mouth  can  be  opened  to  its  full  width ;  in  the 
left  lower  jaw,  the  corner  tooth  and  all  the  molars  are  missing ;  in  the  upper 
jaw,  all  the  front  teeth.  When  the  jaws  are  shut,  the  teeth  of  the  right 


Fig.    1. — Before    operation 

lower  jaw  fall  behind  and  inside  the  row  of  teeth  of  the  right  upper  jaw, 
so  that  the  space  between  the  right  lower  corner  tooth  and  the  last  front 
tcoth  falls  in  the  middle  line.  (See  Fig.  i.) 

Here  was,  consequently,  a  case  of  acquired  one-sided  micrognathy 
without  ankylosis  in  the  joint  of  the  lower  jaw.  The  cause  of  the  de- 
formity was  no  doubt  to  be  found  in  the  process  of  suppuration  the 
patient  had  gone  through  at  the  age  of  seven  years,  and  which  resulted 
in  some  parts  of  the  jaw  becoming  necrotic.  The  statement  that  the  jaw 
had  begun  turning  awry  after  the  great  sequestration  had  been  loosened, 
is  no  doubt  correct,  as,  on  this  occasion,  a  pathologic  fracture  most  likely 
took  place. 

In  order  to  find  a  remedy  for  this  damage  and 

methods  gain  symmetry  in  either  half  of  the  lower  jaw,  it  was 

Of  treatment.  therefore  necessary  to  lengthen  the  left  half  of  the 

-lower  jaw.     For  this  purpose,  there  were  two  ways 

of   proceeding — either  to   effect   the   lengthening   osteoplastically,   or   to 
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break  the  continuity  of  the  jaw  and  insert,  between  the  cut-off  ends, 
a  prosthesis  of  suitable  length.  For  obvious  reasons,  I  chose  the  osteo- 
plastic  method,  according  to  a  method  used  by  von  Eiselsberg  for  this 
purpose,  and  which  consists  in  a  step-notch  sawing  of  the  jaw,  after  which 
the  fragments  are  draiim  out  and  fixed  in  the  lengthened  position  by  means 
of  sutures  of  silver  wire. 

Before  proceeding  with  the  operation,  it  was,  however,  necessary  to 


Fig.    2.-    After    operation 

determine,  beforehand,  how  much  the  jaw  should  be  lengthened,  to  be- 
come normal,  so  as  to  bring  the  point  of  the  chin  to  the  median  line  and 
to  make  the  teeth  of  the  upper  and  the  lower  jaw  meet  and  thus  useful 
when  chewing.  For  this  purpose,  Mr.  Gadd  had  the  kindness  to  take  a 
cast  of  the  Jaws,  which,  inserted  into  an  articulator,  gave  a  clear 
picture  of  the  normal  position  of  the  jaws  and  teeth.  Now,  it  was  shown 
that  if  the  left  lower  jaw  was  to  be  lengthened  so  much  that  the  corner 
tooth  of  the  right  lower  jaw  came  to  lie  immediately  outside  the  corres- 
ponding tooth  in  the  upper  jaw,  the  desired  results  would  be  obtained. 
Then  we  decided  to  try,  after  breaking  ihe  continuity  of  the  jaw,  to 
fix  the  above-named  teeth  to  each  other,  in  order  to  keep,  in  thi>  way,  t he- 
lower  jaw  in  a  right  position,  and  thus  secure  the  healing. 
The  operation  was  executed  in  the  following  way : 

By  a  cut  along  the  edge  of  the  lower  jaw,  the 

Operation.  latter    was    bared,    the    periosteum    was    cleft    and 

loosened  from  the  bone.     The  hon/omul  part  of  the 

lower  jaw  had  been  changed  into  a  round  bony  part  about  the  thickness 
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Fig.    3    (Before) 


Fig.    4    (After) 


of  a  finger,  which  was  slightly  bent  like  an  5.  Immediately  before  the 
angulis  mandibitlcc,  a  cut  was  made,  by  means  of  a  thin  saw,  from  the 
edge  of  the  lower  jaw  upwards— thus,  at  right  angles  with  the  length 
of  the  bone— as  far  as  the  middle  of  the  bone.  A  similar  saw-cut  was 
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made  further  on,  from  the  upper  edge  of  the  jawbone  downwards.  Be- 
fore the  distal  cut  and  behind  the  mesial  cut,  two  holes  were  bored,  upon 
which,  by  means  of  a  thin  chisel,  conducted  along  the  length  of  the  bone, 
the  ends  of  the  saw-cut,  situated  in  the  middle  of  the  bone,  were  united 
In  this  way,  there  arose  a  step-notch  breaking  off  of  the  jawbone. 
When  silver  wires,  inserted  into  the  bored  holes,  were  tied  to- 
gether, the  intended  lengthening  of  the  jaw  was  effected,  the  different 
parts  of  which  having  been  sewn  together,  had,  in  consequence  of  the 
step-notch,  rather  a  large  surface  of  contact  with  each  other.  (Fig.  2.) 
The  periosteum  and  the  skin  having  been  sewn  up  carefully,  both  the 
corner  teeth  on  the  right  side  were  fixed  to  each  other,  and  a  bandage 
was  applied,  which  pressed  the  jaws  well  against  each  other.  No  care, 
as  to  the  nutrition  of  the  patient,  had  to  be  taken,  as  there  were,  in  the 
two  rows  of  teeth,  gaps  large  enough  for  the  food  to  pass. 

The  further  course  of  healing  after  the  operation  was  completely 
undisturbed,  and  three  weeks  later  the  patient  was  able  to  leave  the 
hospital.  The  result  of  the  operation  will  best  be  seen  from  the  enclosed 

pictures.  (Figs,  i,  2,  3  and  4.) 

i 
In     this     connection     I     would     like     to     say 

Previous  a  few  words  about  some  other  osteoplastic  methods 

Operations.  of  operation  on  the  lower  jaw — less  intended  to  effect 

a  lengthening  of  it  than  to  fill  defects  in  consequence 
of  resections.  At  first,  I  want  to  mention  some  ways  of  using  some  parts 
cf  the  lower  jaw  situated  near  the  defect.  Wildt  describes  a  method  by 
Bardenheuer,  who  uses  a  square  piece  of  bone  covered  with  periosteum, 
extracted  in  the  immediate  neighborhood  of  the  defect,  which  piece  of 
bone  remains  behind  and  below,  in  connection  with  the  muscularity,  and 
which  is  thus  pushed  upwards.  A  similar  proceeding  was  tried  by 
Sykoff,  when  filling  up  a  defect  of  the  chin  with  a  piece  out  of  the  left 
lower  jaw.  Krause,  too,  has  used  with  great  success  a  skin-muscle- 
periosteum-bone-lambeau.  Pieces  of  bone,  situated  farther  off  have  also 
been  used  for  this  purpose.  Thus,  Bardenheuer  made  an  experiment  with 
a  skin-periosteum-bone-lambeau  from  the  forehead,  while  Wolfler  and 
Rydygier  have  planted  into  the  jaw  defects,  pieces  of  the  collarbone,  in 
connection  with  the  covering  skin.  Payr  has  used  with  success,  pieces 
of  the  first  rib,  partly  in  such  a  manner  that  these  pieces  have  been 
allowed  to  remain  in  connection  with  the  covering  skin,  as  a  styletted 
lambeau ;  partly  by  using  entirely  loosened  pieces  of  the  rib.  Thus,  there 
are  various  proposals  concerning  methods  of  inserting  a  living  material 
into  the  lower  jaw,  and  in  this  way  effecting  a  lengthening  of  the  bone. 
Among  these  ways  of  proceeding,  the  method  of  operation,  described  by 

461 


von  Eiselsberg,  however,  occupies  the  first  place,  as  the  way  in  which  the 
purpose  is  gained,  must  be  considered  to  be  very  simple  and  to  give  the 
greatest  possible  chances  of  satisfactory  healing. 

In  this  connection  nothing  has  been  said  about  the  use  of  prostheses. 
This  question,  however,  I  did  not  want  to  enter  upon,  but  beg  to  advance 
the  fact  that,  as  the  purpose  intended  can  be  attained  by  using  living 
material,  the  latter  should  always  be  preferred  to  dead  material. 


462 


$bot--Tracturc$  of 


By  PROFESSOR  DR.  RUDOLPH  WEISER,  Vienna,  Austria. 


Prof.  Dr.  Weiser  commences  his  "demonstration  of  shot-fractures  of 
the  jaw-bones  of  several  cases  under  treatment"  referring-  to  a  series  of 
wall-charts  and  with  a  short  description  of  the  older  as  well  as  the  newest 
methods  of  prosthetic  and  orthodontic  treatment  of  shot-fractures  of  the 
jaw-bones  applied  at  present.  Then  the  lecturer  presented  twelve  patients 
who  were  in  different  stages  of  treatment.  Nine  of  them  were  already 
healed  and  furnished  with  a  temporary  dental-splint  which  makes  normal 
chewing  possible  so  that  the  patients'  state  of  nutrition,  though  very  low 
during  the  initial  stages  of  treatment,  may  be  called  perfectly  satisfactory 
at  present.  Most  cases  were  shot-fractures  of  one  of  the  two  horizontal 
bones  of  the  mandible  with  a  considerable  dislocation  of  the  great  as 
well  as  the  small  fragment.  These  dislocations  were  set  right  in  the  most 
exact  manner  by  the  dental-splint.  Preparing  the  apparatus,  redressing 
the  position  of  the  fragments,  was  begun  as  soon  as  the  patients  had 
arrived  at  the  hospital.  Fixing  the  fragments  in  their  proper  position 
produced  an  essential  change  -in  the  patients'  state  of  health.  Only  in  a 
secondary  way  did  Prof.  Weiser  treat  the  injuries  of  the  soft  tissues  about 
the  jaw.  These  treatments  of  the  soft  parts  involve  deep  and  extensive 
incisions,  the  extraction  of  loose  sequesters  bathed  in  purulent  matter 
and  highly  loosened  teeth;  filling  of  deep  abscess-cavities  with  Mosetig's 
bone-filling  after  a  perfect  cleansing  and  curetting  of  the  seat  of  granu- 
lation, etc. 

In  one  case,  particularly  depressing  at  the  beginning  of  treatment, 
the  bottom  of  the  mouth-cavity  was  torn  by  shrapnel  in  such  a  way  that 
one  could  see  the  lower  side  of  the  tongue  from  the  mandible,  and  that 
saliva,  matter  and  nutritive  fluids  flowed  from  the  wound  almost  irre- 
sistibly. After  putting  the  two  mandible  fragments  in  splints  by  a  metal 
cap  cemented  on  the  three  teeth  still  left,  Weiser  began  closing  the  wound 
in  the  mandible,  leaving  a  drainage-tube  in  one  place,  thus  providing  for 


*  Author's  report  of  the  lecture  held  on   November   20th.    1014.   in   the   Imperial 
Royal   Society  of   Physicians. 
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the  flow  of  matter  coming  from  superficial,  sequestered  lamelas  of  the 
lingual  corticalis  mandibulcc.  After  eight  weeks'  treatment  the  patient  is 
so  far  advanced  that  already  the  preparation  of  a.  definite  substitute  may 
be  begun.  In  most  cases  the  lecturer  used  a  modification  of  the 
"Schroder  bar"  with  the  best  success.  In  simple  cases,  as  e.  g.,  with 
fractures  near  the  symphysis,  and  in  case  of  perfectly  clear  articulation 
of  the  fractured  mandible  with  the  maxillae,  it  appears  very  simple  and 
practicable  to  use  the  metal  cap  cemented  on  the  teeth  left  as  mentioned 
by  Heath,  though,  of  course,  it  must  undergo  certain  modifications  and 
combinations  with  screws  and  bars  where  gaps  between  the  teeth,  or 
tilted  teeth  with  diverging  axes  are  present.  In  one  case  of  very  ex- 
tensive injuries  in  the  maxillae,  which  would  not  heal  for  a  long  time, 
the  lecturer  availed  himself  of  the  extra-intraoral  bandage  of  Bimstein. 
It  consists  of  a  palate  plate  covering  and  fixing  in  a  proper  position,  the 
roof  of  the  palate  which  had  sunk  down  to  the  tongue.  This  roof  plate 
is  supplied  with  two  horizontal  metal  bars,  symmetrically  coming  out  of 
the  mouth  and  running  parallel  to  the  cheek,  with  elastic  bands  leading 
to  a  cap  fitted  to  the  skull. 

Summing  up  his  experiences  the  lecturer  decidedly  maintains  that  the 
orthopaedic  treatment  of  fractured  jaw-bones  must  on  no  condition  be 
delayed  till  the  injuries  of  the  soft  tissues  may  be  healed,  but  that  the 
making  of  a  prosthesis  must  be  begun  at  once,  without  of  course  neglect- 
ing either  the  general  treatment  or  the  surgical  treatment  of  soft  tissues. 

The  lecturer  showed  two  cases  not  yet  treated.  One  case  was  that 
of  a  corporal  who  since  being  wounded  at  Schabatz  (Servia)  had  for  three 
weeks  lacked  special  treatment.  The  mandible  is  broken  in  five  pieces, 
the  teeth  in  such  a  chaos  that  the  patient  is  scarcely  able  to  talk  or 
swallow.  Nauseous  fetor  ex  ore,  present  at  the  beginning,  and  the  ample 
flow  of  purulent  mucus  and  saliva  have  been  nearly  altogether  stopped 
after  two  or  three  days  by  proper  wound  treatment  and  application 
with  one  per  cent,  hydrogen  peroxide  every  two  hours.  For  the 
rest,  chewing  is  of  course  entirely  impossible  as  yet  and  the  patient  can 
take  liquid  food  only.  The  splints  for  the  fragments  are  however  being 
prepared  and  the  lecturer  is  perfectly  convinced  that  within  a  few  weeks 
the  patient  will  be  able  to  use  his  jaws  and  by  then  be  furnished  with 
splints,  for  chewing. 

Another  case  is  interesting  inasmuch  as  seemingly  unhurt.  Only  the 
expert  recognizes  that  the  rows  of  teeth  do  not  properly  articulate  and 
sees  at  once  that  the  patient's  statement  that  he  could  not  chew  is  truthful. 
The  cause  of  the  disturbance  of  the  chewing  function,  very  serious  for 
the  patient,  is  due  to  a  smashing  of  the  right  capitulnm  mandibulce  by  a 
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bullet.  Also  in  this  case  a  perfectly  satisfactory  chewing  function  will  be 
attained  by  using  the  bar.  Before  that,  however,  one  must,  by  using  an 
elastic  band  running  from  the  bar  of  the  maxilla  to  that  of  the  mandible, 
overcome  the  already  present  contraction  caused  by  the  patient's  having 
been  able  to  be  treated  dentally,  only  after  the  healing  of  a  necrosis  of  the 
right  ear  also  caused  by  the  bullet ;  dental  treatment  was  impossible  as 
long  as  the  case  was  fresh  and  the  otitis  media  florid,  because  the  patient 
was  suffering  from  continual  faintings  and  epileptic  fits,  which,  however, 
have  ceased  now. 
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Che  treatment  of  Radicular  and  Tcllicular  Dental-Cysts. 


By   PROFESSOR  DR.    RUDOLPH   WEISER,    Vienna,  Austria. 


However  pleasing  it  would  be  to  search  the  old  as  well  as  surprisingly 
voluminous  literature  on  dentel-cysts  with  regard  to  the  historical  develop- 
ment of  the  therapeutics  of  this  interesting  disease,  the  short  space 
granted  for  my  report  compels  me  to  cut  down  my  paper  and  to  limit  it 
to  several  ways  of  treatment  in  the  present  question. 

The  method  of  incising  dental  cysts  has  rightly  been  abandoned ;  nay, 
it  ought  really  to  be  called  a  fault  of  art,  because  it  is  of  no  avail,  but  as 
is  often  shown  when  cysts  are  mistaken  for  abscesses  the  generally  asep- 
tic contents  of  the  cysts,  may  suffer  infection  with  all  its  consequences. 

Even  the  extraction  of  the  tooth  in  question  is  (perhaps  with  the  ex- 
ception of  really  small  cysts)  without  success,  as  the  latter  will  in- 
dependently develop  even  after  the  tooth  has  been  extracted. 

Puncture,  recommended  years  ago,  with  or  without  a  subsequent 
injection  of  iodin,  does  not  lead  to  any  result. 

When  we  follow  the  classical  statements  of  Perthes  in  his  book  on 
"V erletzungen  und  Krankheiten  des  Kiefers'  (Injury  and  diseases  of 
the  jaw)  that  mine  of  all  valuable  knowledge  of  pathology,  pathogenesis 
and  therapeutics  of  dental-cysts,  we  will  find  that  the  actual  treatment  of 
to-day  divides  according  to  the  principles  underlying  it  into  two  distinct 
channels. 

While  Magitot  still  advocates  incision  followed  by  drainage,  the 
younger  French  authors,  as  Albarran,  Heydenreich,  Jacques,  attach  the 
greater  value  to  the  extirpation  of  the  entire  cyst.  To  this  hyper-radical 
method  the  above  named  authors  and  their  disciples  are  induced  by  the 
danger  of  recurrences,  which  are  said  to  appear  again  in  form  of  unilocu- 
lar  and  multilocular  cysts,  when  by  the  operative  treatment  of  unilocuhr 
cysts  the  extirpation  of  the  cystic  wall  had  not  been  executed  thoroughly. 
The  many  hundred-fold  experiences  with  the  conservative  treatment 
(which  later  will  be  discussed)  is  proof  that  Perthes  was  correct  when  he 
said:  "The  few  cases  of  recurrence  which  support  Albarran  might  per- 
haps be  explained  by  the  fact  that  the  opening  of  the  cyst  had  not  been 
made  broad  enough  and  had  closed  again  before  the  cyst  had  become 
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sufficiently  reduced,  or  when  the  recurrence  appeared  in  form  of  the  multi- 
locular  root  cyst.  At  any  rate,  up  to  now  there  has  been  no  observation 
made  of  a  recurrence  after  operations  done  according  to  the  method  of 
Partsch" 

The   method   of   complete   extirpation    of    tooth 

Objections  to  c-vsts  ^ias  severa^  drawbacks. 

Complete  i.     Above  all  it  is  a  difficult  operation  to  perform 

Extirpation.  in  the  maxilla  as  well  as  in  the  mandible  in  cases 

where  the  location  of  the  cyst  extends  far  back. 

2.  In  case  of  displacement  of  the  antrum  of  Highmore,  or  in  cases 
where  the  cyst  has  reduced  the  alveolar  process  of  the  anterior,  as  also 
the  posterior  teeth  to  a  thin  wall,  which,  though  still  sufficient  to  afford 
enough  room  for  the  nutritive  vessels  and  nerves,  will  easily  give  rise  to 
unpleasant  accidents  and  harm  to  the  neighboring  tissues  when  the  cystic 
wall  is  entirely  extirpated. 

As  the  healing  is  based  upon  granulation  the  healing  process,  in  con- 
trast to  other  methods  (Dupuytren,  Heath,  Partsch,  v.  Mosetig-Moorhof, 
Witzel,  Neumann,  Neuschmidt,  Schroder,  Williger)  will  be  unnecessarily 
prolonged  and  made  unpleasant  to  both  surgeon  and  patient. 

The    method    most    extensively    used    is    that 
modern  or  founded    on    Perthe's    directions,    first    executed    by 

PartlCb  method.  Dupuytren  and  also  recommended  by  Heath,  and 
which  later  on  was  perfected  by  Partsch  and  sys- 
tematically worked  out  by  his  disciples,  and  "which  includes  the  resection 
of  the  outer  wall  of  the  cyst,  so  that  the  hollow  of  the  cyst  is  made  an 
accessory  sinus  of  the  oral  cavity."  The  method  now  universally  practiced 
as  the  Partsch  operation  is  based  on  the  ingenious  idea  not  to  destroy  the 
plastic  epithelium  of  the  cyst  wall,  but  after  the  most  extensive  excision 
of  the  outer  w^all  to  use  the  remaining  part,  the  epithelium  of  which  will 
soon  connect  itself  with  the  neighboring  oral  mucous  membrane,  thus 
forming  the  lining  of  the  wound  cavity,  so  that  one  need  not  depend  upon 
a  long  drawn  out  suppuration  and  granulation  in  the  healing  process. 
The  details  of  the  Partsch  method  with  radicular  cysts  have  been  given 
by  his  pupil  Williger  in  a  clear  and  concise  manner  in  his  hand-book 
"Zahnarztliche  Chirurgie"  (2s)  Paul  Preiswerk  (3)  also  ha-  gained 
lasting  credit  in  the  realm  of  dental  surgery,  by  his  splendid  illustrations 
in  his  39th  vol.  of  "'Lehmann's  mcdirj'in.  Haiidatlantcn." 

Furthermore  the  essayist  of  this  paper  has  fully  treated  and  then 
illustrated  the  different  forms,  appearance  and  extension  of  radieular 
cysts  classified  according  to  whether  they  start  from  the  central  or  lateral 
incisors,  or  cuspids,  bicuspids  and  molars,  whether  they  press  the  lamina 
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z'itrca  into  the  vestibulum  oris  and  themselves  burrow  into  the  spongeosa, 
or  displace  the  antrum  of  Highmore;  and  whether  they  are  aseptic  or 
infected. 

Just  as  is  is  to  the  great  credit  of  Partsch  that  he  methodically  worked 
out  Dupuytren's  cyst  technique  and  established  it  as  a  typical  operation, 
it  is  to  his,  and  the  school  of  Breslau's  everlasting  credit  to  have  shown 
that  teeth  or  roots  which  have  become  the  starting  point  of  radicular 
cysts,  can  be  saved  in  a  conservative  treatment.  In  his  treatise  in  the 
"Deutschen  Chirurgie"  which  cannot  be  praised  enough,  Perthes  says: 
"the  carious  or  pulpless  tooth  which  is  to  be  considered  the  starting  point 
of  the  cyst  should  be  extracted  before  or  after  the  incision  of  the  cyst. 
Only  in  exceptional  cases  may  the  tooth  which  started  the  formation  of  a 
cyst  be  saved  by  dental  methods,  particularly  in  case  of  a  front  tooth, 
which  is  too  badly  carious.  The  first  consideration  in  such  cases  will  be, 
the  removing  of  the  contents  of  the  pulp  chamber  and  canal,  sterili- 
zation of  the  canal,  filling  it  and  root  amputation." 

This  statement  does  not  satisfy  the  present  state  of  dentistry.  The 
operative  treatment  of  radicular,  as  well  as  follicular  cysts  is  at  present 
left  to  competent  surgically  trained  dentists.  For  the  modern  dentist  of 
this  class,  a  cyst  as  a  rule  does  not  constitute  a  case  for  extraction ;  on  the 
contrary  he  considers  it  an  error  to  extract  teeth  or  roots  which  may  be 
saved  by  conservative  methods,  and  needed  for  the  purpose  of  crown  and 
bridgework,  or  for  denta-orthopedic  reasons.  Only  when  they  cannot 
be  saved,  or  when  they  are  worthless  does  the  surgeon  proceed  to  ex- 
traction when  operating  on,  a  cyst. 

Just  as  Partsch  with  an  eye  to  the  future,  had 
CtiolOgy  Of  recognized  the  possibility  of  conservative  treatment 

Radicular  €yst$.  of  such  teeth  and  roots,  Julius  Witzel  (5)  with  en- 
thusiasm adopted  the  former's  method  of  operation, 
partly  by  the  aid  of  the  literature,  partly  based  on  his  own  researches. 
He  then  proceeded  to  prove,  that  in  the  development  of  a  radicular  cyst 
the  dead  tooth,  or  the  dead  root,  is  not  always  the  etiologic  cause.  We 
know  through  researches  of  the  above  named  authors,  as  well  as  Parreidt, 
Rose,  Romer,  Dependorf,  Haasler  and  many  others,  that  radicular  cysts 
in  the  great  majority  of  cases,  are  due  to  chronic  irritations,  which  are 
produced  by  the  putrid  contents  of  dead  teeth  or  roots  in  the  root  canals 
on  that  part  of  the  "Debris  epithelliaux  parandentaires,"  discovered  in 
1881  by  Malasek  and  which  are  located  in  the  epithelial  disk  of  Brunn- 
Hertwig,  from  the  time  of  the  development  of  the  tooth,  found  in  the 
neighborhood  of  the  apical  foramen. 
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However,    there    are    exceptions    to    the    rule, 
€y$t$  on  There  are  cases  where  radicular  cysts  are  developed 

teeth  with  on  teeth  with  living  pulps.    In  the  two  cases,  which  I 

EiPing  Pulps.  have  beyond  all  doubt  proven  by  means  of   radio- 

graphy, as  well  as  by  the  reaction  of  electric  current, 
there  was  in  one  case — a  boy  of  thirteen  years — a  cyst,  the  size  of  a 
cherry,  starting  from  the  upper  left  lateral  incisor;  in  the  other  case — a 
Bulgarian  civil  engineer — there  was  a  cyst,  which  displaced  the  whole  of 
the  hard  palate,  yet  there  was  not  even  one  dead  tooth  to  be  found  in 
either  mouth  though  in  both  cases  there  was  evidence  of  traumatism, 
which  irritated  the  epithelial  remnants  to  such  an  extent,  that  a  cyst  was 
developed,  while  the  nutritive  vessels  and  nerves  of  the  pulp  were  still 
alive. 

In  consequence  of  these  facts  it  does  not  matter  how  carious  a  tooth 
causing  a  cyst  may  be  (since  with  the  exception  of  the  few  cases  men- 
tioned, we  nearly  always  find  carious  teeth  in  radicular  cysts)  the  real 
question  is  whether  they  are  curable  or  not.  On  the  other  hand,  roots 
of  bicuspids  and  molars  are  just  as  valuable  for  us  conservative  dentists, 
as  those  of  front  teeth,  if  we  can  still  use  them  through  our  methods,  for 
abutments  in  crown  and  bridgework,  as  is  nowadays  everywhere 
practiced  by  well  educated  and  conscientious  dentists. 

As  to  recent  methods  of  cyst  operation,  we  must 

Recent  methods         now    mention    those    of    Jacques    and    Hoffmann. 
Of  Operations  Perthes  reports  :    "In  cysts  of  the  maxillae  v.  Jacques 

Upon  Cysts.  extirpates  the  cystic  wall  from  the  buccal  side  and 

then  opens  a  wide  communication  between  the  re- 
maining cavity  through  the  bone  and  nose,  either  through  the  maxillary 
sinus  or  toward  the  inferior  meatus  of  the  nose,  whereupon  the  opening 
is  closed  by  suturing  of  the  muco-periosteum.  In  a  similar  manner 
Hoffmann  opens  the  cyst  widely  by  dissecting  the  mucous  membrane  of 
the  cyst;  he  makes  a  wide  opening,  packs  it,  leading  the  ends  of  the 
gauze  out  of  the  nose,  while  the  facial  wound  of  the  mucous  membrane 
is  sutured  and  heals  by  primary  intention." 

Neither  method  seems  to  have  found  any  followers.  That  of  Jacques 
probably  for  the  same  reasons,  which  were  mentioned  above,  when  treat- 
ing extirpation.  That  of  Hoffmann,  I  should  not  recommend.  First, 
the  after  treatment,  as  well  as  the  fact  that  the  wound  will  not  heal  more 
quickly  than  the  shrinking  of  the  cyst  takes  place,  renders  the  method 
difficult.  Second,  because  the  long  packing  from  the  nose  must  needs  be 
more  tiresome  to  the  patient,  than  if  performed  through  the  vestibulnm 
oris. 
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Highly  remarkable,  yet  strangely  omitted  in  the 
DeuschMidt's          otherwise   comprehensive   chapter   on   jaw   cysts   in 
Itlethod.  Perthe's  book,  on  "Verlctzungen  und  Krankheiten 

der  Kiefer"  is  the  method  of  Neuschmidt  (Dort- 
mund), which  consists  of  removing  the  buccal  wall  of  the  cyst  by  means 
of  the  Pacquelin.  For  those  cysts  which  push  into  the  vestibulm  oris, 
or  edentulous  parts  of  the  alveolar  process,  where  the  bones  have  already 
been  resorbed,  this  is  doubtless  to  be  recommended  on  account  of  its 
simplicity  and  strict  asepsis.  In  cases  however,  where  stronger  bone 
walls  and  long,  strong  roots  are  to  be  found,  which  must  be  removed 
first,  it  will  be  best  to  operate  according  to  Partsch.  Likewise,  it  seems 
improbable,  that  in  cases  of  cysts  located  far  back  and  deep  in  the  sub- 
stance of  the  bone  of  the  maxilla  or  mandible,  the  Pacquelin  could  be 
handled  without  burning  the  surrounding  soft  parts. 

Very  tempting  at  a  first  glance  are  the  methods  of  filling  radicular 
cysts  with  some  filling  material. 

According  to  Perthes,  Witzel  and  Neumann  in 

Paraffin  a    few    cases   filled   the   cavity   of   jaw    cysts   with 

method.  paraffin,  strangely  enough  without  the  cysts  having 

been   extirpated,   and   were   able   to   give   favorable 

reports.     It  is  surprising  that  the  cystic  wall  should  have  proved  itself 

capable  of  resorbing  the  paraffin. 

v.  Mosetig-Moorhof,  the  founder  of  the  method 

Bone  Tilling  of  bone-filling,  as  well  as  Ernst   ( I )    used  for  the 

method.  same   purpose   v.    Mosetig's   iodoform   bone   filling 

The  cystic  wall  is  carefully  and  entirely  extirpated, 

then  the  thoroughly  dried  cavity  is  filled  and  the   mucous   membrane 

sutured  over  the  filling.     In  one  case  of  a  cyst  in  the  mandible,  where 

entrance  had  been  made  from  outside,  the  wound  of  the  skin  closed,  and 

the  filling  material  was  covered  in  without  a  reaction,  although  in  one 

case  the  cavity  of  the  cyst  communicated  with  the  oral  cavity,  through 

the  tooth  socket  of  an  extracted  tooth.     In  a  few  weeks  the  convexity 

of  the  jaw,  due  to  the  filling  out  of  the  cystic  cavity  with  the  iodoform 

filling,  flattened  considerably.     However,  only   a  few  cases  have  been 

operated  on  according  to  this  method,  so  that  a  verdict  as  to  whether  it 

has  any  essential  advantages  over  the  simple  method  of  Partsch,  may 

not  yet  be  pronounced. 

More  promising  yet,  would  be  the  filling  of  the 

Schroder's  cavity  remaining  in  the  jaw  bone  after  the  extirpa- 

Bone  Tilling.  tion  of  radicular  as  also  follicular  cysts,  by  means 

of  the  new  bone  filling  of  Schroder,  prepared  after 
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minute  chemical  researches  and  physiologic  experiments  (6).  Schroder 
found  a  material  as  plastic  and  easily  introclucable,  as  the  well-known 
iodoform  filling,  which  becomes  so  hard  in  a  short  time,  that  it  is  able  to 
support  a  weakened,  very  defective  bone  and  which  furthermore  stimu- 
lates the  bone  and  the  periostium  to  new  growth  in  the  proximity  of  the 
defects  and  likewise  organizes  very  quickly.  The  filling  material  con- 
sists of  a  powder  and  a  fluid;  both  parts  may  be  sterilized  by  heating  to 
100°  C  or  more;  if  well  mixed  immediately  before  use,  they  form  an 
exceptionally  plastic  material  which  becomes  hard  in  five  or  ten  minutes 
and,  what  is  the  important  point,  it  is  about  of  the  composition  of  tbe 
bone  itself. 

The  powder  consists  of  a  three  basic  calcium-phosphate  of  the 
formula  Ca,  (PO4),.  This  calcium  phosphate  occurs  in  nature  as 
"Phosphorite"  and  in  combination  with  calcium  fluoric!  as  "Apatite." 
In  the  bones  it  represents  about  80%  of  the  organic  matter. 

Schroder  writes  furthermore:  "After  sufficiently  testing  its  re- 
actionless  resorbing  power  and  capability  of  organization  by  animal 
experiments,  we  have  used  it  in  a  series  of  cases  for  filling  emptied  cyst 
cavities  of  the  jaws,  and  found,  that  it  heals  in,  without  a  reaction  and 
organizes,  if  the  suturing  of  the  mucous  membrane  is  carefully  performed. 
Naturally  the  lining  of  the  cyst  must  be  thoroughly  removed,  so  that  the 
filling  material  may  be  brought  into  intimate  touch  with  the  spon^iosa 
of  the  bone. 

Williger  refers  to  the  use  of  Schroder's  material  for  filling  of  emptied 
cysts,  in  the  new  edition  of  his  "Lcitfadcn  dcr  Zahnarstlichen  Chirurgic." 

It  can  hardly  be  expected  that  this  method  will  prove  satisfactory 
in  all  suitable  cases.  Particularly  with  smaller  cysts  in  the  region  of  t he- 
six  front  teeth,  the  bicuspids  and  the  first  molars,  in  easily  reachable 
cysts  which  offer  no  difficulties  to  thorough  extirpation  of  the  cyst  lining 
and  to  exact  suture,  it  will  form  a  laudable  novelty  on  account  of  saving 
after  treatment.  Whether  cysts,  which  are  far  back,  or  starting  from  the 
last  molars,  where  a  complete  removal  of  the  cyst  lining  and  a  correct 
suture  is  hardly  possible,  will  not  prove  obstacles,  and  whether  in  case  of 
cosmetically  disfiguring  large  cysts  the  rcstitittio  in  intcgrnin  will  not  last 
longer  than  with  the  Partsch  method,  the  very  near  future  will  teach  us. 

For  a  lasting  success  in  the  root  canal  filling  of  roots  (which  have 
been  recognized  as  the  causes  of  raclicular  cysts)  an  irreproachable 
technique  is  of  the  utmost  importance.  If  not  already  proved  by  a 
survey  of  the  clinical  facts  it  will  now  be  nearly  always  possible  to  de- 
termine by  the  aid  of  radiographic  examination,  the  tooth  causing  the 
development  or  infection  of  a  cyst. 


More  than  a  year  ago,  a  dispute  arose  between 

Should  Canals         a  very  competent  Austrian  dentist  and  several  young 

be  Tilled  Before         German  authors  of  great  merit,  as  to  whether  the 

«r  Bfter  JHnpwation  ?   root  canals  of  dead  teeth  which  have  caused  abscesses 

or  cysts,  should  be  filled  before  or  after  the  root 

amputation.     Since  it  has  occured  to  me  to  fill  the  root  canals  after  the 

operation  (that  means  at  the  moment  when  the  cavity  is  cleaned  out  and 

dried  by  means  of  sponges,  when  the  cross  section  of  the  amputated  or 

perhaps  only  freshened  end  of  the  root  is  before  me),  I  am  so  convinced 

of  the  correctness  of  this  method,  that  I  shall  never  deviate  from  it. 

Exceptions  are  in  those  cases,  where  the  canal  of  a  root  which  serves 
as  the  support  for  a  crown  or  as  the  abutment  of  a  bridge  and  contains 
a  pivot,  has  become  the  starting  point  of  a  periapical  disease;  Frey  (7) 
and  Williger  (8)  have  published  their  practical  experiences  therein,  to 
the  effect  that  in  such  cases  it  is  not  necessary  to  remove  the  pivots  be- 
fore performing  the  amputation  of  the  apical  end  of  the  root.  After 
three  cases  closely  following  one  another  I  can  subscribe  to  this  statement. 

There  is  no  difference  in  principle  between  surgical  measures,  which 
have  answered  in  the  treatment  of  radicular  jaw  cysts  and  those  applied 
in  follicular  cysts. 

On  the  whole,  even  with  the  latter  pathologic  growths  the  method  of 
Partsch  will  remain  the  choice,  except,  as  I  described  in  a  recently  treated 
case  of  a  follicular  cyst  of  a  lower  wisdom  tooth  (9)  and  as  it  may  prove 
in  a  greater  degree  'with  cysts  about  impacted  cuspids,  according  to  the 
particulars  of  the  case  in  question,  more  or  less  important  modifications 
in  the  details  of  this  method  of  operation  will  prove  advantageous. 

Particularly  in  very  large  cysts  like  those  described  by  Dupuytren, 
which  had  reached  the  size  of  an  infant's  head,  or  in  such  as  Preindels- 
berger  and  Jungnickel  observed,  in  which  the  horizontal  and  vertical 
process  of  the  mandible  had  been  involved  in  the  cyst,  it  will  be  ad- 
vantageous to  attack  the  tumor  extraorally  and  to  fold  the  skin  including 
periosfrium  into  the  cystic  cavity  in  order  to  serve  as  a  protection  of  the 
wound  surface. 
(Cp.  Bramanns,  Haasler,  in  Perthes,  p.  79.) 
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Cleft  Palate. 

By  DR.  CHAS.  OAKMAN,  Detroit,  Mich. 


In  the  surgical  treatment  of  cleft  palate  and  harelip  it  is  of  the 
utmost  importance  that  these  cases  should  be  seen  by  the  surgeon^  as 
•early  as  possible.  In  the  not  far  distant  past  there  was  quite  a  difference 
of  opinion  among  surgeons  as  to  the  best  time  for  operating.  In  looking 
over  the  literature  we  find  that  some  surgeons  believed  that  a  child  should 
not  be  operated  on  until  it  was  old  enough  to  follow  the  surgeon's  in- 
structions. They  believed  that  it  was  out  of  the  question  to  operate, 
under  chloroform  and  ether,  on  children  afflicted  with  cleft  palate.  What 
a  change  has  taken  place  in  the  last  thirty  years  in  regard  to  the  proper 
.age  for  operating  and  the  use  of  chloroform  and  ether !  To-day  the  con- 
census of  opinion  is  largely  in  favor  of  early  operation,  ranging  from  a 
few  days  after  birth  to  eighteen  months. 

The  vast  amount  written  on  this  subject  in  the  last  decade  shows  that 
much  work  and  thought  have  been  exercised  to  the  advantage  of  patient 
and  operator.    Consider  for  instance  the  elimination,  to  a  great  extent  of 
lateral  incisions;  this  alone  is  a  good  example  of  the  improvement  hv 
surgical  technique. 

A  cleft  palate  is  a  congenital  deformity,  char- 
Cleft  Palate  acterized  by  a  cleft  involving  a  part  or  all  of  the  hard 
Described.  and  soft  palate.     In  the  more  severe  forms  of  cleft 
palate  the  cleft  extends  from  the  tip  of  the  asygos 
uvulcc  to  the  anterior  palatine  canal.    This  fissure  then  bifurcates  to  com- 
municate with  a  double  alveolar  cleft,  permitting  the  forward  displacement 
•of  the  inter "maxilla  or  os  incisivum. 

The  vomer  may  dip  well  down,  and  in  some  cases  possess  quite  a 
width.  The  inferior  turbinate  may  be  found  on  a  level  with  the  vomer, 
in  some  cases  even  dipping  farther  down  than  the  vomer.  The  vomer  is 
often  attached  to  one  of  the  margins  of  the  cleft  and  in  conjunction  with 
this  condition  there  is  an  unilateral  alveolar  cleft.  The  attachment  always 
-occurs  on  the  opposite  side  to  the  cleft. 

I  will  not  attempt  in  this  paper  to  elaborate  on  the  various  forms  cf 
cleft  palate  but  instead  will  present  on  the  screen  Brophy's  fifteen  types 
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FORM  1 
Cleft    of    the    uvula     (Partial) 


FORM   2 

Cleft  of  the  uvula  extending  for- 
ward into  the  fibers  of  the  levator 
palati  and  the  reflected  portions  of 
the  tensor  palati  muscles. 


FORM     3 

Cleft  extending  through  the  uvula 
and  forward  to  the  posterior  border  of 
the  horizontal  plates  of  the  palate 
bones. 


FORM    4 

Cleft  extending  through  entire  soft 
palate,  including  partial  or  complete 
cleft  of  the  horizontal  plates  of  the 
palate  bones. 


The  six  types  of  Cleft  Palate  represented  should  be  thoroughly  im- 
pressed on  the  minds  of  every  physician  and  dentist.  These  types  should 
not  be  operated  on  before  the  child  is  from  twelve  to  eighteen  months  old. 
At  that  time  the  child  is  just  about  to  talk  and  the  best  results  are  ob- 
tained by  waiting  until  that  age. 
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FORM    5 

Cleft  of  the  entire  soft  palate, 
through  the  horizontal  plates  of  the 
palate  bones  and  into  the  palate  proc- 
esses of  the  maxillary  bones. 


FORM    6 

Cleft  of  entire  soft  palate  and  the 
hard  palate  nearly  as  far  forward  as 
the  original  line  of  union  between  the 
palatal  plates  of  the  maxillary  bones 
and  the  premaxillary  bones. 


FORM     7 

Complete  single  cleft  of  the  entire 
soft  and  hard  palate.  The  maxillary 
bone  is  separated  from  the  premaxil- 
lary bone. 


FORM     8 

Tripartite  cleft,  extending  through 
soft  and  hard  palate,  separating  pre- 
maxillary bones  from  the  maxillary 
bones.  Often  complicated  with  double 
harelip. 
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FORM    9 


Cleft  of  entire  soft  palate,  extend- 
ing irregularly  through  the  hard  palate. 
The  premaxillary  bones  are  entirely 
separated  from  the  maxillary  bones. 
Usually  complicated  with  double  hare- 
lip. 


FORM    10 

Cleft  only  between  the  left  maxil- 
lary bone  and  premaxillary  bone.  May 
be  accompanied  by  double  harelip. 


FORM    11 

Cleft  completely  separating  both  pre- 
maxillary bones  from  the  maxillary 
bones. 


FORM    12 

Cleft  only  of  the  anterior  one-half 
or  one-third  of  hard  palate,  with  pro- 
truding premaxillary  bones,  which  are 
entirely  separated  from  the  maxillary 
bones. 
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FORM   13 

Cleft   of   entire   soft   and   hard   palate, 
extending    through    left    alveolar    ridge. 


FORM    14 

Cleft    of    the    soft    palate,    partial    or 
complete,    normal    hard    palate   with  cleft 


Premaxillary     bone     partially     separated        in    the    alveolar    border, 
from    the    maxillary    hone    on    the    right. 


Forms  7  to  14  inclusive 
should  be  operated  on  in  early 
infancy — prior  to  the  sixth 
month.  The  bones  should  be 
approximated  before  the  hare- 
lip is  operated  on.  Form  15  is 
inoperable.  There  is  no  tissue 
with  which  to  make  the  arch 
normal. 


FORM    ir> 

.  Cleft  only  of  the  alveolar  process 
anterior  to  the  maxillary  bones,  due 
to  the  non-development  or  absence  of 
the  premaxillary  bones. 
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of  cleft  palate.  To  my  mind  this  is  the  best  classification  ever  presented 
to  surgery  on  this  important  subject.  It  will,  I  believe,  drive  home  to 
the  student  and  practitioner  the  possibilities  of  cleft  palate  operations, 
and  the  benefits  to  be  derived  by  the  student  from  this  classification  can- 
not to  be  over-estimated.  At  once  it  should  be  indelibly  impressed  on  the 
mind  of  anyone  seeing  these  pictures  that  the  first  six  forms  should  not 
be  operated  on  before  twelve  or  fifteen  months  ;  also  it  teaches  what  forms 
of  cases  are  inoperable.  After  a  study  of  these  types  the  practitioner 
is  better  enabled  to  confer  with  the  parents  and  the  physician  as  to  the 
advisability  and  time  of  operation  and  the  results  to  be  expected  there- 
from. (Lantern  pictures  shown.) 

etiology. 

Any  influence  that  can  effect  intra-uterine  growth,  and  this  includes 
arrest  of  development  from  any  cause,  be  it  hereditary,  metabolic  or 
accidental,  can  directly  bring  about  or  predispose  to  the  malformation  of 
the  embryo. 

A  review  of  the  literature  of  the  etiology  of  cleft  palate  will  not 
satisfy  one  to  any  great  extent,  but  it  is  the  writer's  belief  that  heredity 
is  an  important  factor  in  this  condition.  It  is  fair  to  presume  that  de- 
fective nutrition  or  general  debility  of  the  mother  during  the  first  months 
of  gestation  may  delay  the  union  of  the  palatine  plates.  Nature  does  not 
fail  to  develop  the  necessary  bone  and  soft  tissue  to  form  a  normal  palace, 
except  in  rare  instances,  but  it  does  fail  to  bring  the  parts  into  apposition 
and  union. 

Brophy  says,  "Congenital  cleft  palate  has  a  predisposing  and  an  ex- 
citing cause.  The  predisposing  cause  is  heredity  and  the  exciting  cause 
is  mechanical,  the  application  of  force  in  embryo.  Prenatal  influences 
may  be  a  factor  in  causing  failure  of  union,  but  proof  of  this  has  never 
been  established. 

"The  bones  having  failed  to  unite  prior  to  the  fifth  month  of  in- 
tra-uterine life,  the  mandible,  as  soon  as  the  muscles  of  mastication  become 
active,  brings  pressure  on  the  palato-alveolar  inclined  planes  of  the 
superior  maxillary  bones  and  acting  as  a  wedge  forces  them  apart  and 
widens  the  breach.  Moreover  the  pressure  of  the  tongue  and  the  flexed 
position  of  the  head  with  the  symphysis  of  the  mandible  resting  on  the 
sternum  may  contribute  to  some  extent  to  the  force  which  is  exerted  by 
the  lower  jaw  on  the  palatal  arch  and  this  forces  the  bones  apart." 

Surgical  treatment  of  Cleft  Palate. 

i.  The  point  to  consider  is  the  nature  and  extent  of  the  operation 
in  question. 
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Pilot    sutures    all    inserted 


One  of  the  anterior  double  wires  (1) 
withdrawn  from  the  long  side  of  the  bone 
and  passed  through  the  loop  of  the  an- 
terior pilot  suture. 


Silver    wires    in    place 


Wires     and     plates     in  position.        The 

method    of    fastening    the  wires    is    shown 

by    numbering   each    end.  Right    and    left 
lead    plates    are    shown. 


Twisting    of    the    wires    completed. 


After    Brophy. 
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2.  As  to  whether  the  patient  has  sufficient  vitality  and  resistance 
to  undergo  the  shock  of  an  operation. 

It  is  the  writer's  practice  to  observe  the  patients  (especially  infants) 
very  carefully  for  some  time  before  operating  as  to  nervous  symptoms, 
weight,  temperature  and  general  nutrition.  1  believe  that  many  patients 
have  been  lost  through  neglect  of  the  foregoing  precautions.  A  child 
who  is  steadily  losing  weight  should  not  be  forced  to  undergo  an  operation 
necessitating  compression  of  the  maxillary  bones. 

The  method  of  operating  on  an  infant  of  three 

technique  Of  months  with   cleft  of  the  hard  and  soft  palate  ex- 

OperatiOit.  tending  through  the  anterior  alveolar  process  is  as 

follows : 

The  patient  having  been  anesthetized  with  chloroform  or  ether  a 
small  roll  of  cotton  sheeting  is  placed  on  the  operating  table  under  the 
shoulders.  This  is  usually  sufficient  to  extend  the  head  without  inter- 
fering with  respiration.  The  lip  is  raised  and  the  new  Brophy  straight 
needle-drill,  threaded  with  silk,  is  carried  high  up  through  the  maxillary 
bone  behind  the  malar  process,  sufficiently  high  to  get  into  the  more  solid 
bone  so  that  the  end  of  the  drill  will  show  above  the  malar  process  when 
it  appears  at  the  border  of  the  cleft.  This  needle  is  designed  especially 
to  avoid  injury  to  the  teeth.  It  should  not  be  used  in  a  hurry  nor  with 
much  force,  the  surgeon  gently  feeling  his  way.  The  silk  is  now  caught 
with  the  tenaculum  and  the  needle  withdrawn.  This  procedure  is  re- 
peated from  the  opposite  side  in  the  same  way,  leaving  the  silk  with  the 
closed  loops  facing  each  other.  The  needle-drill  is  then  carried  through 
in  front  of  the  malar  process  from  both  sides  and  on  the  longer  side,  an 
extra  loop,  though  farther  forward. 

By  looping  one  loop  through  the  other  and  withdrawing  the  outer 
loop  we  now  have  one  double  suture  extending  from  one  buccal  surface 
to  the  other.  These  are  replaced  by  drawing  through,  by  means  of  the 
silk,  two  double  silver  wires.  On  these  wires  are  placed  perforated  lead 
plates,  the  holes  in  which  should  be  just  large  enough  to  accommodate  the 
silver  wire  and  are  made  by  using  a  dental  plate-punch.  These  holes 
should  be  placed  at  a  proper  distance  so  that  the  wires  will  not  cut 
through  the  tissue,  for  if  too  far  apart,  buckling  of  the  parts  may  result. 
The  lead  plates  should  be  made  smooth  before  the  operation,  to  avoid 
irritation  of  the  tissue. 

The  double  closed  wires  are  now  cut  off  at  the  tips  making  four 
single  wires.  The  two  middle  wires  on  either  side  are  now  twisted  to- 
gether and  the  posterior  and  anterior  wires  are  then  twisted  likewise, 
care  being  taken  that  the  same  wires  are  twisted  on  each  side.  The  parts 
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Baby  B 


Age  3  Months. 
hard     and     soft 


Complete     Cleft     of 
palate. 

Notice   the    flattened    ala   of   the   left 
nostril    and    protrusion    of   the    maxilla. 

Also   cleft   of   left   lip. 


Same  case   four  years  of   age. 
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are  now  brought  into  apposition.  This  operation  should  he  done  as  early 
as  is  consistent  with  the  patient's  vitality. 

Where  there  is  an  anterior  alveolar  cleft  the  operation  should  he 
done  as  soon  as  possible  as  the  bones  are  only  partly  calcified  at  this  time 
and  are  more  easily  brought  into  apposition.  It  is  in  cases  of  this  kind 
that  the  family  physician  or  obstetrician  can  give  helpful  advice  to  the 
parents  as  to  the  possibilities  of  early  operation,  and  in  fact  a  prognosis 
can  generally  be  made  that  will  relieve  many  days  and  hours  of  mental 
anguish  to  the  parents.  In  all  cases  the  physician  should  advise  an  early 
consultation  with  a  specialist  as  procrastination  may  result  disastrously 
to  the  child.  These  little  unfortunates  are  not  good  to  look  upon  and  it 
is  not  only  better  for  the  parents  and  friends  but  for  the  community  at 
large  that  an  early  operation  should  be  done. 

Much  inconvenience  is  likely  to  occur  if  the  silver  wires  are  not 
sufficiently  long,  especially  in  cases  of  wide  cleft  of  the  anterior  alveolar 
process,  for  considerable  stress  is  generally  necessary  to  bring  the  border 
of  the  cleft  into  apposition.  This  cannot  be  done  properly  if  the  wires  are 
too  short  to  secure  a  firm  hold.  Wires  should  be  at  least  eighteen  inches 
long. 

In  older  infants,  where  the  cleft  is  wide  it  may  be  found  necessary 
to  sever  the  malar  process  from  the  maxilla  as  recommended  by  Brophy. 
If  the  premaxilla  is  protruding  it  is  best  to  remove  a  wedge-shaped  piece 
from  the  septum,  with  the  base  down.  The  space  from  which  this  is 
removed  is  obliterated  by  forcing  back  the  premaxilla,  leaving  the  septum 
smooth  on  both  sides.  The  edges  of  the  premaxilla,  and  the  maxilla 
should  be  pared  in  the  same  way  as  in  the  case  of  the  single  cleft. 

It  is  not  wise  for  the  sake  of  shortening  the  time  of  operation  to 
resort  to  lateral  incisions.  The  patient  should  be  given  every  consider- 
ation and  if  double  time  is  required  to  perform  a  more  thorough  opera- 
tion, time  should  not  be  a  factor,  even  at  the  expense  of  the  operator's 
back  and  convenience.  Short  cuts  to  success  should  not  be  considered  in 
cleft  palate  surgery. 

In  swabbing  the  throat,  injury  to  the  coaptation  sutures  is  not  so 
likely  if  the  tongue  is  drawn  well  forward.  This  affords  a  greater  amouiu 
of  space  to  work  in  and  also  improves  respiration.  I  prefer  small  pieces 
of  gauze  soaked  in  hot  water;  these  pieces  should  be  thoroughly  squeezed 
out  and  each  piece  loosened  up  to  improve  its  absorbing  qualities.  If 
these  sponges  are  not  thoroughly  squeezed  out  the  water  may  cause  dis- 
tress to  the  patient  by  falling  back  into  the  throat.  They  will  be  found 
superior  to  the  dry  sponge. 

Owen  says,  ''Whether  the  line  of  sutures  holds  or  whether  it  breaks 
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down  these  lateral  incisions  gradually  fill  up,  but  inasmuch  as  they  fill 
up  with  granulation  tissue  which  is  eventually  converted  into  scar  tissue, 
the  muscular  or  aponeurotic  fibres  of  the  velum  cannot  escape  permanent 
damage,  which  must  surely  have  a  prejudicial  effect  on  those  delicate 
movements  of  the  soft  palate  which  make  for  clear  articulation." 

Post  Operative  treatment. 

Under  this  head  the  writer  cannot  refrain  from  calling  attention  to 
the  ill  effects  caused  by  meddlesome  interference  with  the  wound.  Too 
frequent  use  of  sprays,  antiseptics,  and  rough  swabbing  of  the  parts  may 
cause  serious  damage.  The  wound  of  course  must  be  kept  clean  after  each 
feeding  and  particles  of  food,  milk  curds  and  accumulations  of  mucus 
must  be  removed  by  careful  swabbing  by  an  experienced  nurse  or  assist- 
ant. Some  children  tolerate  post  operative  treatment  better  than  others 
and  each  case  must  be  considered  individually. 

If  much  blood  is  lost  during  the  operation,  saline  enemas  or  hypo- 
dermoclysis  should  be  employed.  When  the  effects  of  the  anesthetic  have 
passed  off,  rectal  enemas  or  catharsis  should  be  employed  to  cleanse  the 
alimentary  tract. 

It  has  been  my  practice  to  feed  infants,  usually  a  couple  of  hours 
after  operating,  giving  a  third  to  a  half  the  usual  amount  taken  at  a  meal, 
using  a  dropper,  syringe  or  teaspoon  to  feed  with. 

Anaesthetic. 

It  must  be  borne  in  mind  that  an  efficient  anaesthetist  is  of  the  utmost 
importance.  To  get  the  best  results  the  surgeon  and  the  anaesthetist 
should  be  accustomed  to  working  together.  This  also  applies  to  assistants. 
I  know  of  nothing  more  distressing  than  the  frequent  change  of  hospital 
internes.  One  should  have  regular  assistants  on  whom  he  can  depend, 
who  know  the  operator's  technique  and  are  ever  ready  to  take  advantage 
of  every  opportunity  to  lend  a  helping  hand.  In  this  way  only  can 
efficiency  and  team  work  be  acquired. 

Only  sufficient  anaesthetic  should  be  given  to  keep  the  child  quiet, 
as  deep  anaesthesia  is  dangerous  to  infants.  Aromatic  spirits  of  ammonia, 
one  drachm  to  the  ounce,  should  always  be  on  hand  in  suitable  dropper. 
The  advantage  of  chloroform  is  that  there  is  less  mucus  present  io 
interfere  with  respiration  and  the  operator  and  by  its  use  the  operation 
can  be  done  more  quickly. 

The  tongue  should  be  grasped  by  suitable  forceps  or  by  a  stout 
ligature,  as  traction  on  the  tongue  will  be  frequently  required  to  improve 
respiration  as  well  as  to  better  enable  the  swabbing  of  the  throat,  and  in 
these  instances  time  is  a  factor. 
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Baby    Number    3. 

Represents  protrusion  of  the  premaxilary 
bone. 

This  type  should  be  operated  on  at  an 
age  usually  from  ten  days  to  three  months. 


Number  4.     Age  12  years. 

This  is  a  type  of  cleft  fre- 
quently found  among  the 
school  children  in  our  clinics. 
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Baby    H. 


—    Age    4    months 


Double  harelip  and  cleft  palate. 


At  2J/£  years,  mouth  appears 
slightly  contracted  in  picture 
but  his  mother  states  that  his 
mouth  is  plenty  large  enough 
and  would  not  consent  to  have 
the  mucous  membrane  everted 
by  a  small  incision  at  each  cor- 
ner of  the  mouth. 
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Resuscitation^!  Infants. 

When  there  is  a  cessation  of  the  respiratory  movements  and  closed 
fauces,  immediately  withdraw  anaesthetic  and  remove  mouth  gag.  The 
child  is  taken  by  the  feet  and  the  occiput  resting  in  the  left  hand,  the  chi'd 
is  raised  as  high  as  the  operator's  chest  and  then  given  a  hasty  downward 
motion  as  though  throwing  the  child  from  you.  This  should  be  done  sev- 
eral times.  This  causes  the  abdominal  viscera  to  be  forced  against  the  dia- 
phragm in  which  case  the  heart's  action  is  stimulated,  lief  ore  this  is 
resorted  to  the  chest  may  be  gently  compressed  and  then  relaxed,  so  that 
the  heart  and  lungs  may  be  stimulated.  These  movements  of  artificial 
respiration  should  not  be  performed  too  rapidly,  nor  too  energetically. 
Once  in  four  seconds  is  sufficient. 

method  of  Operating  on  Uncomplicated  eases  of  Cleft  of  the  fiard  and  Soft  Palate  in  fldults. 

After  the  patient  is  placed  on  the  operating  table  and  anaesthetized, 
the  Brophy  speculum  or  Ferguson  mouth  gag  is  put  in  place.  The  tongue 
is  then  secured  by  special  forceps  or  by  a  ligature  threaded  to  a  stout 
needle  and  drawn  through  the  tongue.  This  is  held  by  the  assistant  or 
anaesthetist  and  the  tongue  drawn  to  one  side.  The  muco-periosteum  is 
then  raised  from  the  bone  by  curved  periosteal  elevators,  preferably 
curved  at  right  angles.  The  instrument  is  inserted  at  the  border  of  the 
cleft  and  all  the  soft  part  eleveated,  including  the  periosteum. 

A  long  handled,  thin  bladed  knife  is  thrust  into  the  border  of  the 
cleft  on  either  side,  and  a  narrow  paring  removed  the  whole  length  of  the 
palate.  It  is  imperative  that  the  margins  of  the  cleft  be  thoroughly 
denuded  or  failure  of  union  will  result. 

Having  denuded  the  hard  palate  of  the  periosteum  the  next  step  will  be 
to  pare  the  edges  of  the  cleft  through  the  entire  length  of  the  soft  palate 
as  well  as  the  soft  parts  from  the  hard  palate,  dividing  also  the  mem- 
branes at  the  distal  surfaces  of  the  horizontal  plates  of  the  palate  bones. 
These  membranes  cover  also  the  nasal  surface  of  the  palate  bones  and 
extend  down  to  form  the  superior  distal  surface  of  the  soft  palate.  This 
done  the  soft  parts  fall  together  so  that  there  is  no  necessity  for  making 
lateral  incisions  except  in  rare  instances. 

The  splitting  of  the  borders  of  the  soft  palate  where  the  tissue  is 
quite  thick  is  often  sufficient  to  secure  perfect  union,  thereby  avoiding 
the  removal  of  tissue  in  this  part  of  the  palate  which  it  is  so  necessary  to 
save.  After  the  edges  of  the  cleft  are  freshened,  a  Deschamps  needle  is 
employed,  with  which  to  introduce  the  silk  sutures,  four  of  which  are 
carried  through  the  tissues.  These  are  substituted  by  silver  wire  No. 
22,  American  gauge.  The  lead  plates  No.  22,  American  gauge  are 
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perforated,  the  holes  corresponding  to  the  number  of  sutures  required, 
extend  the  whole  length  of  the  cleft  and  are  shaped  to  conform  to  the 
palatine  surface.  The  wire  sutures  are  then  passed  through  the  holes  in 
the  lead  plate  and  the  wires  twisted  together.  For  convenience  coaptatioti 
sutures  may  be  introduced  but  not  until  tension  has  been  exerted  by  the 
wire  sutures  and  lead  plates,  upon  the  divided  portions  of  the  palate  and 
the  margins  approximated.  This  done  the  coaptation  sutures  of  horse  hair 
are  tied.  The  lead  plates  serve  as  splints  thereby  holding  the  palate 
more  or  less  immovable  until  union  has  taken  place. 

Brophy  says,  "Should  the  palate  not  be  of  sufficient  length  to  perform 
its  functions  this  defect  can  be  overcome  by  making  use  of  the  palato- 
pharyngeal  muscles.  Fully  one-half  of  this  muscle  can  be  used  for  this 
purpose." 

Many  young  adult  patients  are  advised  that  nothing  can  be  done  for . . 
them  in  a  surgical  way.     This  is  not  true.     There  are  many  cases  on 
record  of  successful  cleft  palate  operations  for  adults,  thirty  and  even 
forty  years  of  age. 

I  believe  that  fasting  for  two  or  three  days  before  operation  is"1' 
contraindicated,  for  the  patient's  vitality  is  likely  to  become  impaired. 

In  operating  on  adults  I  have  had  some  excellent  results  by  the 
employment  of  intravenous  anaesthesia,  using  a  seven  per  cent,  solution 
of  ether  in  physiological  saline.  If  necessary,  up  to  two  liters  may  be 
used  with  perfect  safety.  There  are  no  disagreeable  after  effects  and  if 
is  a  great  relief  to  know  that  there  will  be  no  retching  or  vomiting;  and 
that  the  patient  will  sleep  the  greater  part  of  the  night  following  the 
operation.  I  believe  that  many  otherwise  successful  operations  may  trace 
their  failures  to  strain  put  on  the  palatal  muscles,  during  the  first  fdrty-^ 
eight  hours  succeeding  the  operation,  by  retching,  vomiting,  etc. 

I  have  lately  operated  on  three  adults  by 'this  method  and  obtaine3 
excellent  results.  They  include  three  complete  clefts  of  the  hard  and 
soft  palate  and  I  am  so  pleased  with  this  form  of  anaesthesia  that  I  will 
endeavor  to  use  it  wherever  possible. 

This  method  cannot  be  used  on  infants  and  children  on  account' of 
the  small  calibre  of  the  veins. 
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Radium  in  the  treatment  of  Cancer  of  the  mouth. 


By   OSCAR   H.   STRAUSS,   M.D.,    D.D.S.,   Milwaukee,   Wis. 


In  considering  this  subject,  I  refer  to  all  malignant  lesions  to  which  the 

mouth  and  adjacent  parts  are  subject.     Under  this  subject  are  included 

.  all  forms  of  sarcomas,  such  as  alveolar  sarcoma,  chloromatous  sarcoma, 

melonotic    sarcoma,    osteoid     sarcoma,     serocystic     sarcoma,     periostial 

sarcotna,  epulis  or  giant  cell  sarcoma,  and  osteo-sarcoma ;   epithelioma 

aridTieukoplakia  in  all  its  forms,  including  its  degeneration  into  carcinoma; 

and  the  various  types  of  carcinoma,  such  as  glandular  carcinoma,  melo- 

riofic  carcinoma,  osteoid  carcinoma,  and  scirrhous  carcinoma  are  also  in- 

,     eluded  under  cancer. 

'  The  character  of  the  growth  and  extent  of  involvement  are  the  first 
considerations.  Then  the  patient's  age,  his  general  condition  and  the 
location  of  the  tumor  must  be  considered.  The  malignant  growths  which 
in  the  surgeons' minds  were  always  considered  the  most  serious,  respond 
favorably  to  radium.  Under  this  category  we  can  include  all  the  very 
vascular  and  rapidly  growing  tumors. 

In  neoplasms  of  the  mouth  or  of  the  adjacent  parts  we  must  consider 
that  fifty  per  cent,  of  the  cases  are  inoperable.  As  soon  as  the  growth 
or  its  metastasis  has  extended  into  the  larynx  or  pharynx,  the  cancer  in 
this  region  is  practically  inoperable,  as  the  removal  then  requires  such 
extensive  resection. 

Radium  at  present  holds  out  the  only  hope  possi- 

Resiltl  Of  kle  in  these  cases,  rlthough  the  disease  may  be  far 

Radium  advanced.  It  is  astonishing  how  the  growth  will  shrink 

CreatmClt.  by  the  use  of  hard  g?mma  rays.  Where  the  growth  is 

far  advanced  we  have  no  right  to  do  wh-tt  is  known 

to  us  as  "select  our  cases,"  for  sometimes  the  most  hopeless  ones  respond 
most  quickly,  but  we  cannot  promise  even  in  the  smallest  lesions  a  posi- 
tive cure.  I  have  many  cases  that  were  given  only  from  three  weeks  to 
three  months  to  live.  With  radium  treatment  the  patients  apparently 
have  had  a  complete  recovery  and  are  in  better  condition  now  than  they 
were  at  any  time  since  the  treatment  was  started.  Over  a  year  and  a 
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half  has  elapsed  since  the  treatment  was  begun.  On  the  other  hand,  I 
have  had  cases  in  which  there  were  no  signs  of  the  original  tumor  left 
and  absolutely  no  metastasis  for  a  period  of  three  months,  and  within  a 
few  weeks  the  entire  cervical  lymphatics  were  involved  and  the  disease 
extended  down  the  carotid  sheath  into  the  pulmonary  region.  In  spite 
of  anything  that  could  be  done,  the  rapid  development  could  not  be 
checked. 

In  the  type  of  cases  which  develop  so  rapidly,  in  my  judgment  the 
systemic  condition  is  the  stimulating  factor.  It  is  for  this  reason  that 
we  have  to  use  systemic  treatment  before  employing  radium,  and  we 
certainly  should  always  use  the  systemic  treatment  while  we  are  using 
radium.  This  treatment  consists  of  elimination  and  of  improvement  of 
the  blood  stream,  particularly  the  lymphocytes. 

If  it  is  possible,  the  tumor  should  be  removed  surgically  before 
ladium  is  employed.  This  operation  removes  the  danger  of  rapid  metas- 
tasis, particularly  in  the  region  of  the  mouth  where  metastasis  becomes  a 
very  serious  matter. 

Although  radium  will  penetrate  the  entire  body,  the  further  the  lesion 
is  away  from  the  surface  the  more  difficult  it  becomes  to  reach,  as  more 
or  less  normal  tissue  will  be  destroyed.  Cancerous  tissue  has  one-tenth 
the  power  of  resistance  to  radium  rays  that  normal  tissue  has.  After  the 
tumoi  has  been  surgically  removed,  the  radium  is  immediately  employed 
on  the  entire  area  surrounding  the  tumor,  so  as  to  destroy  all  remaining 
malignant  cells.  In  this  way,  practically  a  non-malignant  condition  is 
produced,  which,  however,  requires  a  great  deal  of  care  and  attention. 
Radium  must  be  used  in  large  enough  quantities  properly  screened  and 
in  the  right  position  to  result  in  the  actual  cross-fire  method  at  the  point 
where  it  is  most  needed.  If  this  result  is  not  properly  obtained,  instead 
of  necrosing  the  remaining  cancer  cells,  we  shall  cause  a  stimulation.  I 
have  seen  one  of  these  cases  where  radium  was  employed  for  cancer  of 
the  tongue  result  in  very  serious  consequences.  Although  only  one- 
twentieth  of  the  necessary  dose  was  used  to  treat  the  patient,  the  stimula- 
tion caused  by  this  small  amount  of  radium  was  enormous.  The  metas- 
tasis spread  within  three  weeks  to  the  sublingual  and  sub-maxillary 
glands,  and  the  entire  floor  of  the  mouth,  pharynx  and  larynx  became 
involved.  Usually  it  would  take  five  or  six  months  for  this  extensive 
involvement  even  in  very  rapidly  growing  tumors.  This  danger  is  not 
alone  in  the  use  of  radium,  but  also  in  all  forms  of  medication,  in  cau- 
terization, and  in  surgical  interference.  If  a  cancer  is  to  be  operated  on, 
the  operation  must  be  performed  thoroughly  or  not  at  all.  If  surgical 
methods  are  employed,  only  a  complete  removal  should  be  made.  If 
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cauterization  is  to  be  employed,  the  actual  cautery  is  the  only  one  to  use, 
and  this  should  be  done  in  a  most  thorough  manner.  Nitrate  of  silver 
or  any  other  chemical  caustic  should  never  be  used  on  a  cancer,  nor 
should  parts  of  it  be  cut  away  for  microscopical  examination.  The  great- 
est cause  in  developing  a  cancer  is  irritation.  Any  irritant,  whether  it  be 
mechanical,  chemical,  or  bacteriological,  will  help  the  development  of  a 
cancer  to  an  enormous  extent.  Therefore,  in  treating  a  cancer,  one  of  the 
first  considerations  is  to  eliminate  all  irritants. 

In   eliminating  the   irritants  of  the  mouth,  the 
Dtntal  dentist  can  assist  the  surgeon  or  specialist  and  patient 

Hspect.  a  great  deal.     The  only  favorable  point  about  a  sup- 

posed cancer  in  the  oral  cavity  is  that  it  is  usually 
caused  by  a  local  irritant;  consequently,  many  times  before  the  epithelial 
whirls  exist,  and  there  is  really  no  true  epithelioma,  the  exciting  cause 
can  be  removed,  and  then  i:he  growth  which  has  as  yet  not  become  a 
true  cancer  can  be  removed.  This  removal  of  the  exciting  cause  will  then 
result  in  a  permanent  cure. 

Where  a  true  cancer  is  established,  after  all  irritants  have  been  re- 
moved, the  tumor  has  been  removed  and  the  remaining  cancer  cells  have 
been  destroyed  by  radium,  we  shall  also  have  a  happy  result.  On  the 
other  hand,  if  the  tumor  is  removed  and  the  local  irritant  still  remains, 
we  shall  have  a  new  growth  form  of  greater  activity  and  violence  than 
the  one  that  has  been  removed. 

The  existing  cause  of  cancer  of  the  mouth  may 

Mechanical  ^e  mecnam'cal>  chemical,  or  bacteriological.     Among 

€xcitilg  Causes        the  mechanical  irritants  we  should  look  for  ill-fitting 

Of  Cancer.  dentures     improperly    polished    inlays    and    fillings; 

ragged  teeth ;  roots ;  calcarious  deposits ;  improperly 

occluding  teeth;  imperfect  approximal  spaces;  use  of  pipes,  cigars  and 

cigarette  holders,  etc. 

Among  the  chemical  irritants,  the  greatest  one 
CbtlHiCftl  is  phenol  found  in  tobacco  smoke ;  nicotine  from  the 

Trrltaits.  tobacco ;  hyper-acidity  of  the  saliva ;  foods  contain- 

ing chemical  irritants ;  alcoholics  ;  mouth  washes ; 
dentrifices  containing  chemical  irritants,  etc. 

Among  the  bacteriological  causes,  we  may  have 

Bacteriological         any  of  the  various  non-virulent  species  of  bacteria 
Gaases.  which  may  work  into  an  abrasion  or  any  traumatic 

condition  of  the  mucous  membrane  and  prevent  heal- 
ing ;  then  the  irritation  caused  by  these  bacteria  prevents  the  proper  granu- 
lating process  and  continues  to  irritate  until  a  true  epithelioma  is  estab- 
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lished.  In  considering  the  bacteriological  irritants  we  should  also  inspire 
a  differential  diagnosis  to  determine  whether  the  lesion  is  tubercular, 
leukemic,  or  diabetic,  or  if  possible  we- should  determine  the  predisposing 
causes.  When  this  diagnosis  has  been  determined,  then  all  the  other  local 
irritants  must  be  considered  and  must  be  removed.  Some  of  the  local 
conditions  may  be  produced  by  a  systemic  condition,  such  as  hyperchlo- 
hydia,  tuberculosis,  siphilis,  mercurialism,  etc.,  or  by  a  focal  infection 
at  some  other  place,  as  in  the  nose  or  tonsils,  in  the  pockets  around  the 
teeth,  or  by  pyorrhea  in  its  various  forms. 

After  a  thorough  differential  diagnosis  has  been  established,  which 
should  be  done  only  by  a  thorough  physical  and  clinical  examination,  in- 
cluding urinalysis  and  blood  and  sputum  examination,  it  is  advisable 
to  remove  the  tumor  in  the  way  mentioned.  If  the  tumor  is  operable, 
surgical  measures  or  actual  cautery  should  be  used ;  if  the  tumor  is  in- 
operable, or  if  the  removal  would  produce  a  permanent  deformity,  such 
as  the  removal  of  the  entire  tongue,  or  the  greater  part  of  a  cheek  or  lip, 
the  entire  mass  should  better  be  removed  by  radium.  As  soon  as  the 
tumor  has  been  removed,  whether  by  surgery  or  by  cautery,  radium  should 
be  employed  immediately.  The  patient  should  not  be  advised  to  wait 
until  another  tumor  or  non-healing  lesion  has  formed.  The  radium  treat- 
ment should  be  started  two  days  following  the  operation  where  it  is  pos- 
sible to  do  so,  and  should  be  continued  until  all  remaining  malignant  cells 
have  been  destroyed. 

The  technique  of  the  use  of  radium  should  be  thoroughly  understood 
before  radium  is  applied,  and  enough  of  the  material  should  be  on  hand 
to  do  the  work  effiicently.  As  has  been  stated  before,  the  application  of 
too  great  an  amount  will  destroy  too  much  healthy  tissue  and  do  as  much 
harm  as  the  cancer  does.  This  danger  can  be  prevented  to  an  extent  by 
proper  screening,  even  though  the  dose  be  too  large. 

The  X-ray  should  never  be  used,  as  the  number 
X-Ki?  of  hard  gamma-rays   (the  rays  that  destroy  cancer 

Coitra-Tnf kated.       cells)  is  too  small  to  do  good,  and  the  alpha  and  beta 
rays  of  the  X-ray  are  so  very  dangerous.    We  have 
seen  many  fatal  results  from  this  otherwise  splendid  instrument  for  diag- 
nostic purposes. 

In  conclusion,  allow  me  to  call  attention  to  the  precancerous  condi- 
tions, both  systemic  and  local.  Let  me  warn  all  here  to  remove  at  once 
all  the  conditions  favorable  10  the  development  of  this  terrible  and  most 
dreaded  of  all  diseases. 
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ft  Case  of  flcromegaly. 

By  PEHD  GADD,  Helsingfors,  Finland. 


I. 

Acromegaly,  a  form  of  disease  which  as  is  known  is  supposed  to 
stand  in  the  closest  connection  with  the  formation  of  tumors  in  the 
hypophysis  cerebri,  was  described  as  a  special  disease  in  1886  by  Pierre 
Marie.  Former  descriptions,  that  of  1872  by  V.  Langers  and  that  of 
1884  by  Fritsche  and  Klebs  did  not  give  a  picture  of  a  definitely  well- 
formed  type  of  disease. 

The  most  marked  symptoms  are :  an  abnormal  enlargement  of  cer- 
tain peripheral  parts  of  the  body,  the  face,  in  particular  the  lower  jaw, 
the  hands  and  the  feet,  and  this  enlargement  is  specially  localized  in  the 
bone  system,  regarding  which  Sternberg  adds:  a  deepening  of  the  cavities 
of  the  blood  vessels,  an  enlargement  of  the  vessel's  foramina,  a  thicken- 
ing of  the  ligaments  for  muscles  and  sinews,  by  which  the  bones  get  a 
larger  appearance.  The  change  consists  more  in  an  abnormal  enlarge- 
ment of  normally  occurring  irregularities  and  protuberances  than  in 
actual  new  formations  and  exostoses. 

The  most  conspicuous  changes  arise  certainly  in 

Symptom  In  the  bones  of  the  cranium  the  relatively  least  in  the 

Tkromtgaly.  l°n£  tubular  hones.      15  y  means  of   Roentgen  photo- 

graphs it  has  further  been  established  that  the 
growth  of  the  hands  and  the  feet  depends  more  on  an  increase  of  the 
volume  of  the  soft  parts  than  on  an  enlargement  of  the  bone.  With  re- 
gard to  the  enlargement  of  the  head,  especially  the  face,  the  soft  parts 
have  their  share  even  here  to  a  considerable  degree;  thus  the  nose,  which 
grows  to  all  dimensions ;  the  lips,  especially  the  lower  lip  which  becomes 
large  and  protruding,  and  above  all  the  tongue,  which  "has  scarcely  room 
in  the  mouth,  in  consequence  of  which  the  mouth  often  remains  open." 
I5y  no  means  seldom  does  exophthalinus  appear,  as  well  as  different 
forms  of  defects  of  vision,  partly  hernianopsy,  anblyopsy  as  a  result  of 
atrophy  of  the  optics,  etc.,  enlargement  and  thickening  of  the  eyelids  as 
well  as  kyphosis  and  some  scoliosis. 
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Among  subjective  symptoms  may  specially  be  mentioned:  loss  of 
sexual  instinct,  polyphagia,  polydipsia,  as  well  as  sometimes  headache, 
palpitation  of  the  heart,  difficulty  in  breathing,  paraesthesia,  and  pains  in 
the  extremities  and  vasamobor  neuroses. 

With  regard  to  the  diseased  changes  in  the  mouth  and  jaws  Stern- 
berg  emphasizes  the  pneumatic  holes,  especially  the  antrum  Highmori  as 
being  considerably  widened,  with  the  walls  very  much  thinned.  The 
arcus  gygomaticus  appears  thickened,  very  strongly  arched.  They  can 
even  hypertrophy  the  alveolar  process  oi  the  upper  jaw,  so  that  the  whole 
cheek  appears  to  protrude  to  a  considerable  extent.  The  lower  jaw  again 
hypertrophies  over  its  whole  length  and  often  displays  enormous  di- 
mensions. Its  alveolar  process  overlaps  that  of  the  upper  jaw  even  in 
the  curved  portion.  As  a  result  of  this  the  masticatory  surfaces  of  the 
teeth  are  entirely  displaced.  In  more  advanced  stages  of  the  disease  all 
the  teeth  of  the  lower  jaw  bite  entirely  past  those  of  the  upper  jaw.  By 
reason  of  the  diseased  growth  of  the  jaw,  derangements  in  the  alveoli  of 
the  teeth  often  take  place,  so  that  the  teeth  become  quite  loose  and 
sometimes  even  fall  out.  Single  teeth  man  turn  on  their  axis  to  the 
extent  of  ninety  degrees.  As  a  result  of  the  hypertrophy  of  the  jaws, 
especially  the  lower  jaw,  a  very  pronounced  deformation  arises,  a  dis- 
placement beyond  the  vertical  plane  of  the  forehead.  Besides,  there  is 
often  noticed,  if  the  teeth  are  still  remaining,  a  so-called  alveolar  prognati, 
which  is 'shown  by  the  alveolar  processes  of  both  jaws  bending  outward. 
The  protruding  position  of  the  lower  jaw  may  partly  be  caused  by  a 
kind  of  subluxation  in  the  joint  of  the  jaw  which  could  be  brought  about 
by  an  enlargement  of  the  cavitas  glenoidalis  and  also  by  the  tuberculum 
articulari,  atrophying  gradually  and  disappearing.  The  abnormal  appear- 
ance of  the  yoke  bone  in  conjunction  with  the  colossal  size  and  protrud- 
ing position  of  the  jaws  naturally  distorts  very  considerably  the  facial 
expression  and  gives  rise  to  the  long,  oval  and  yet  clumsy  face  which  is 
so  characteristic  of  a  person  suffering  from  acromegaly. 

The  mucous  skin  of  the  cavity  of  the  mouth  shows  a  considerable 
thickening.  The  tongue  is  often  enormous,  seven  to  eight  cm.  and  more 
in  breadth.  Its  size  depends  partly  on  an  increase  of  the  intermuscular 
connective  tissue ;  partly  on  thickening  of  the  mucous  skin,  by  which  its 
papillae  increase  enormously  both  in  length  and  in  breadth.  The  tongue 
is  therefore  a  typical  lingua  plicata,  "Faltcnsunge,"  the  French  "langue 
scrotale."  Its  musculation  often  shows  the  most  varied  forms  of  atrophy 
and  degeneration.  The  mucous  skin  of  the  soft  palate  is  often  consider- 
ably thickened,  and  the  lymphatic  glands  of  the  throat  are  not  inconsider- 
ably enlarged.  Often  the  hypertrophy  of  the  mucous  skin  is  so  great 
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that  the  mucous  membrane  on  the  border  between  the  hand  and  soft 
palate  hangs  down  into  the  cavity  of  the  mouth  in  the  form  of  a  fold  re- 
sembling a  tumor.  The  size  of  the  tongue  is  often  for  the  patient  a 
considerable  obstacle  in  speaking  and  chewing.  Derangements  in  the 
sense  of  taste  appear  to  be  not  entirely  uncommon. 

I  take  the  liberty  of  giving  the  following  par- 
Case  fiistory.  ticulars  from  a  patient's  medical  history* :  Patient, 
A.  J.  S.,  Doctor  of  Philosophy,  decent  in  Zoology  in 
the  University  of  Helsingfors,  Finland,  is  thirty-one  years  of  age.    The 
father  died  of  inflammation  of  the  brain  at  the  age  of  fifty  years.     The 
mother  and  a  full-grown  sister  are  alive  and  well.     The  patient's  only 
brother  died  at  the  age  of  four  months. 

As  a  child,  patient  was  small  and  thin  and  suffered  from  convulsions 
during  the  first  years  of  his  life.  During  the  years  of  adolescence  he  was 
comparatively  delicate  but  on  the  whole  healthy.  As  the  photographs 
from  1892  and  1896  show,  he  was  at  the  ages  of  fourteen  and  eighteen 
respectively,  slender  with  finely  cut  features. 

When  patient  was  twenty  years  old  (1898)  a  gradually  perceptible 
growth  of  body  began.  The  width  of  his  chest  and  body  weight  in- 
creased considerably.  The  head  became  larger;  the  supraorbital  regions 
and  the  protuberantia  occipitalis  externa  became  very  prominent;  the 
lower  jaw  increased  in  all  dimensions  and  began  especially  to  protrude 
considerably;  at  the  same  time  the  distance  between  the  front  teeth  was 
increased ;  the  nose  and  lips  became  thick  and  plump  and  the  tongue  also 
increased  in  size.  The  hands  and  feet  became  broad  and  thick.  A 
hyphosis  was  formed. 

In  1900  curious  attacks,  reminding  one  of  epileptic  absences  began 
to  occur  and  these  continued  during  the  whole  course  of  the  disease; 
later  on  more  violent  attacks  of  epileptic  form  also  occurred.  In  1901 
neuralgic  pains  localized  to  the  right  side  of  the  neck  and  the  region 
round  the  right  eye  occurred.  On  the  other  hand  there  was  no  headache 
and  no  defect  of  vision.  From  the  year  1900  the  sexual  functions  began 
to  weaken  and  gradually  to  disappear  entirely.  During  all  that  time  the 
psychic  functions  remained  until  the  last  almost  entirely  intact;  even 
during  the  last  years  the  patient  was  able  to  produce  very  important 
scientific  works.  Roentgen  photographs  showed  a  distension  of  the  sella 
turcica  and  an  enlargement  of  the  dorsum  sella.  An  operation  was  per- 
formed in  1910,  but  could  only  show  the  existence  of  a  diffuse  inoperable 
tumor.  Death  followed  shortly  after  the  operation.  The  post  mortem 
examination  showed  an  extensive,  quite  firm  hypophysical  tumor  which 
had  destroyed  the  sphenoid  and  grown  over  into  the  right  forea  media 
cranii. 


*Partly  from  Krogius. 
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The   exterior   transformation   of   the   body   and 
€picri*if.  especially  of   its  "acral"   parts   was   in  this  case  so 

typical  of  acromegaly  that  the  diagnosis  was  obvious. 
On  the  other  hand  ophthalmic  symptoms  and  headache  were  entirely 
wanting.  Instead,  often  repeated  attacks  reminding  one  of  epileptic  ab- 
sences and  more  violent  attacks  of  epileptic  form  as  well  as  severe  neu- 
ralgia localized  to  the  right  side  of  the  neck  and  the  region  round  the 
right  eye  played  an  important  role  in  the  picture  of  the  disease.  The 
former  have  indeed  not  seldom  been  observed  as  a  bi-phenomenon  in 
acromegaly;  on  the  other  hand  neuralgia  of  the  type  in  this  case,  has. 
as  far  as  my  knowledge  of  the  literature  goes,  not  been  described  in  con- 
nection with  this  disease.  Finally  I  cannot  refrain  from  emphasizing  as 
a  remarkable  circumstance  patient's  keen  and  active  intelligence  which 
was  maintained  until  the  very  last.  "Der  Kranke  1st,"  says  Oppenheim 
in  his  description  of  acromegaly,  "apatisch,  cnergielos,  schlafsuclitig." 
There  was  no  trace  of  such  in  this  case.  Patient  indeed  made  a  depres- 
sing impression,  but  his  bodily  sufferings  did  not  prevent  him  from  study- 
ing and  giving  instruction  with  great  energy  and  even  during  the  last 
year  from  making  himself  competent  at  an  early  age  for  a  chair  in 
zoology  by  means  of  a  series  of  scientific  works  of  high  rank. 

II. 

Let  us  now  turn  to  the  position  of  patient's  jaw  and  teeth.  As  is 
apparent  from  the  plaster  cast  models  reproduced  herewith,  there  has 
been  a  continuous  and  gradually  progressing  growth  of  patient's  lower 
jaw.  In  this  connection  the  question  arises:  "What  normal  sizes  can 
patient's  jaws  originally  be  considered  to  have  had  before  the  breaking 
out  of  the  disease  at  the  time  when  their  normal  growth  had  reached  its 
completion  ?" 

In  order  to  answer  this  question  I  have,  as  will  appear  from  the  fol- 
lowing, endeavored  to  bring  back  the  upper  jaw  to  a  "normal"  one  with 
the  help  of  the  exact  measurements  and  methods  of  calculation  which  are 
found  in  the  literature  quoted,  in  order  in  this  way  to  be  able  to  show  in 
what  way  the  disease  had  deformed  the  same.  Along  with  these  "normal 
measurements"  the  plaster  cast  models  of  patient's  jaws  should  give  a 
picture  of  the  successive  growth  of  the  lower  jaw  in  as  correct  a  light 
as  possible. 

Unfortunately  I  did  not  have  an  opportunity  of  taking  an  impression 
of  patient's  palate,   and  position  of  the  teeth,  every  half  year,  as  was 
first  intended.    The  seven  impressions  which  are  before  us  were  taken : 
No.  i  in  April   1906  No.  5  in  May     1909 

No.  2  in  June    1907  No.  6  in  Sept.    1909 

No.  3  in  April   1908  No.  7  in  May    1910 

No.  4  in  Oct.     1908 
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The  facial  mask  is   from  an  impression  made  March,  1910,  about 

two  months  before  patient's  death. 

.  .  '    '  ffl- 

The   figures    for   the    different    dimensions    of    the    palate — length, 

breadth  and  height — occurring  in  the  literature  consulted  are  often  ob- 
tained by  quite  different  means.  Some  writers  (Korner,  Waldow,  Schaus  > 
and  others)  took  plaster  casts  of  their  patients'  palates,  which  casts  they 
afterwards  measured  and  compared  with  each  other.  The  large  majority 
of  young  writers  again  measure  directly  on  the  patient  the  dimensions 
of  the  palate  and  then  calculated  from  them  a  so-called  index.  Consid- 
ering that  absolute  measurements  do  not  play  the  part  former  writers 
ascribed  to  them,  these  latter  writers  place  as  a  basis  for  a  comparison 
between  different  palates  the  relation  between  their  dimensions,  which 
relationship  can  be  expressed  by  a  number — an  index.  Further  a  num- 
ber of  series  of  direct  measurements  of  craniums  is  found  in  the  litera- 
ture consulted.  Such  measurements  have  been  carried  out  in  Finland  to 
a  very  large  extent  by  Prof.  K.  Hallsten.  Unfortunately  results  gained 
by  direct  measurements  of  craniums  cannot  at  once  be  compared  with 
those  gained  by  plaster  casts  of  the  palates  of  living  individuals  without 
taking  into  consideration  the  influence  which  the  thickness  of  the  mucous 
membrane  must  exercise  on  the  result  in  figures  in  every  separate  case, 
irrespective  of  the  circumstance  that  it  has  been  usual  in  such  measure- 
ments to  compare  not  only  the  absolute  size  of  the  palate  but  also  its 
indices. 

Finally  there  are  so  to  say  purely  odontological  methods  (Pent, 
Hawley,  Gysi  and  others)  whose  advocates  calculate  the  width  of  the 
curve  of  the  jaw  by  the  help  of  the  dimensions  in  the  breadth  of  the 
upper  front  teeth. 

In  measuring  the  palate  the  height  as  well  as  the  length*  and  breadth 
is  taken  into  consideration,  as  already  stated.  Elmgren  measures  the 
breadth  of  the  palate  direct  at  premolar  II ;  Alkan  again  from  a  point 
between  premolar  II  and  molar  I*.  Both  calculate  the  height  in  the  same 
way.  They  measure  the  distance  from  the  alveolar  edge  on  the  lingual 
side  of  the  tooth  to  raphe,  first  on  the  one  side  and  then  on  the  opposite 
and  calculate  the  height  of  the  palate  with  the  help  of  the  width  of 
the  palate  which  barely  makes  the  base  of  the  triangle. 

From  the  measurements  of  height,  breadth  and  length,  the  height 
index  and  length  index  are  then  calculated  according  to  the  formula : 

loo  height 
Height  index  = 

Length  index  = 


length 


*Alkan  measures,  more  exactly,  the  breadth  at  two  places,  between  both  pre- 
molars  and  between  both  molars  on  the  one  side  to  corresponding  points  on  the 
other  side. 
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With  regard  to  the  influence  of  age  on  the  height  and  breadth  of  the 
palate,  Bentzen  states  that  the  absolute  height  of  the  palate  increases 
until  the  twenty-fifth  year,  after  which  it  begins  to  decrease,  while  the 
breadth  increases  throughout  all  the  classes  of  age  observed  by  K.  The 
breadth  is  said  to  increase  mostly  after  the  change  of  teeth,  the  height 
mostly  after  puberty. 

Elmgren  has  arrived  at  the  conviction  that  the  height  of  the  palate 
increases  up  to  the  nineteenth  year,  the  last  year  of  age  which  his  in- 
vestigations embrace.  With  regard  to  the  breadth  again,  Elmgren's  in- 
vestigations show  that  it  does  not  increase  after  the  fifteenth  year.  Fin- 
ally the  length  increases  during  the  whole  period  of  adolescence. 

Elmgren  further  states  on  the  basis  of  exhaustive  and  laborious 
measurements  that  the  formation  of  the  face  acts  on  the  formation  of  the 
palate  in  such,  a  way  that  chamaeprosopics  have  a  lower  and  longer  palate 
than  leptoprosopics  who  have  a  comparatively  high  and  short  palate,  all 
this  in  cases  which. are  described  as  normal.  Liebenmann  came  (1897) 
to  the  same  result  in  the  main  in  that  he  held  leptoprosopics  as  represen- 
tatives of  high — chamaeprosopics  of  low  palates. 

Schwartz's  investigations  again  have  clearly  demonstrated  that  the 
circumstances  of  the  form  of  the  palate  are  not  influenced  by  but  are 
entirely  independent  of  the  form  of  the  cranium  even  though  previous 
writers  had  come  to  a  somewhat  different  result. 

I  give  here  in  the  annexed  table  the  figures  in  mm.  by  which  the 
sizes  of  patient's  different  jaw  dimensions  exceed  the  sizes  which  Elm- 
gren found  to  constitute  the  average  for  the  nineteenth  year,  the  highest 
his  investigations  embrace  as  well  as  corresponding  figures  for  that  of 
Merkel's  periods  (the  third)  which  refers  to  the  years  from  fifteen — 
twenty.*  Of  Elmgren's  material  I  have  only  used  the  measurements 
which  embrace  the  form  of  the  palate  which  has  been  called  normal 
(cases  without  either  septum  deviations  or  adenoid  vegetation).  About 
this  form  of  palate,  Elmgren  remarks  that  there  is  no  constant  value  for 
the  height,  breadth  or  length  of  the  palate,  neither  is  there  any  con- 
stant height  or  length  index  for  the  year  of  age,  basing  his  opinion 
ot* -material  collected  from  1,231  measured  persons,  873  leptoprosopic  and 


*According  to  Merkel  the  growth  of  the  cranium  would  continue  during  two 
periods  separated  from  each  other  by  a  period  of  almost  complete  standstill.  The 
first  period  would  last  from  birth  to  about  the  seventh  year,  after  which  there 
would,  be  -a  period  of  standstill  until  the  beginning  of  puberty  (fourteenth  year) 
when  a  new  period  of  growth  would  begin. 
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358  charrueprosopic.*  In  the  table  the  patient's  measurement  in  each 
separate  case  has  been  calculated  according  to  the  system  the  respective 
authors  have  used. 

Schauss  has  measured  a  number  of  casts  of  palates  taken  from  his 
practice,  by  which  he  found  that  the  normal  cases  (cases  without  septum 
deviation)  at  molar  II  have  an  average  height  of  1.8  mm.  The  average 
breadth  in  those  same  patients  was  at  bicuspid  I,  32  mm.,  at  molar  II, 
39  mm.  As  table  I  shows,  patient's  corresponding  measurement  exceeds 
Schauss'  average  figure  by  4.9  (27.2%)  resp.  9.6  (24.6%)  mm. 

Alkan,  who  has  carried  out  his  measurements  directly  on  patients, 
has  come  to  a  certain  average  figure  for  the  height  and  length  index  of 
the  palate  in  persons  "mit  normalem  Gaumen,"  which  indices  he  desig- 
nates as  the  normal  value.  For  children  (between  three  and  fourteen 
years  of  age)  the  normal  length  Index  would  therefore  be  43.5,  for 
adults  .45.7.  The  corresponding  normal  height  index  would  be  for  chil- 
dren 73.3,  for  adults  69.1.  That  even  these  figures  are  relative  and  con- 
siderably subject  to  individual  variations  appears  clearly  from  the  ex- 
cerpt from  Alkan's  tables  on  "Erwachsene  mit  normalem  Gaumen." 
The  lowest  limit  of  age  is,  as  appears,  seventeen  years,  the  highest 
twenty-  four. 

Patient's  corresponding  length  index  of  the  palate  is  65.4,  height 
index  57.9.  See  table  I. 

I  give  further  as  material  for  comparison  ex- 
fiallsten'S  cerpts  from  a  series  of  palate  measurements  made 

methods  Of  °n  craniums   found  in  different  parts  of   Finland. 

measurement.  The  measurements  have  been  carried  out  and  pub- 
lished by  Prof.  K.  Hallsten  and  all  are  ascribed  to 
the  well-known  system  of  the  Frenchman,  Broca.  Hallsten  measures 
the  breadth  of  the  palate  from  the  broadest  part  between  the  molars. 
wherever  it  fails.  We  ought  never  to  leave  out  of  account  the  fact  that  we 
here  have  to  deal  with  cranium  measurements  which  cannot  be  directly 
compared  with  corresponding  measurements  taken  on  the  living  person 


regard  to  the  formation  of  the  face  the  "Frankfurter  Kraniometrischc 
Verstandigung"  in  1884  laid  down  that  a  facial  height  index  of  50.1  upwards  would 
denote  a  leptoprosopic  formation  of  face  and  an  index  of  50  and  lower  a  chamae- 

(  100  x  facial  height) 

prosopic  type  ;  this  when  index  |  -  f-  c'  1  br  adth  —  1  1S  ca'cu'ated  *rom  the 
Obergesichtshohe  (from  the  middle  of  the  sut.  naso-front.  to  the  lower  edge  of 
the  proc.  alveol.  sup.  between  the  central  incisors).  Should  again  the  height  index 
of  the  face  be  calculated  from  the  proper  Gesichtshohe  (from  the  sutura  naso- 
front,  in  living  persons  the  root  of  the  nose,  "nasion"  to  the  middle  of  the  lower 
edge  of  the  lower  jaw,  in  living  persons  the  middle  of  the  lower  edge  of  the 
chin),  90  makes  the  border  between  chamaeprosopics  and  leptoprosopics.  The 
breadth  of  the  face  again  is  measured  across  the  greatest  breadth  between  both 
processus  sygomatici.  The  patient's  facial  index  is  47.85  resp.  84.29. 
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or  on  plaster  cast.  The  influence  the  thickness  of  the  mucous  membrane 
exerts  must  therefore  be  taken  into  consideration  in  a  comparison  of 
each  separate  case  even  though  the  patient's  measurements  are  taken 
with  the  exercise  of  the  greatest  possible  pressure.  As  table  I  shows, 
patient's  breadth  of  palate  exceeds  by  13.0  mm.  (35.5%)  and  length  of 
palate  by  9.6  mm.  (18.9%)  I-'lallsten's  corresponding  average  figure  (the 
average  figure  of  fifty-one  measured  craniums). 
Patient's  absolute  palate  measurements : 

Length  Model  I'.rcadth 

....  No.  I  50.6  mm. 

....  No.  II  51.0  mm. 

58.5  mm.  No.  Ill  50.9  mm. 
58.9  mm.  No.  IV  50.2  mm. 
58.9  mm.  No.  V  50.0  mm. 

....  No.  VI  49.8  (50.0)     mm. 

59.6  mm.  No.  VII  49.8  mm. 

Pont,  in  Lyons,  has  set  forth  a  method  for  cal- 

Pont'l  dilating    the    mutual    distance    in    the    upper    jaw 

method.  of,    on    the   one   hand,    the   front   bicuspids    on   the 

other   hand,   the    six   years    molars.      On    the    basis 

of  many  measurements  according  to  anthropological  pattern. 
Pont  believed  that  he  had  found  certain  indices  for  those 
distances,  indices  which  are  dependent  of  ( vary  in  proportion 
with)  the  state  of  breadth  of  the  upper  incisors.  By  exactly  measuring 
on  the  patient  the  breadth  of  the  four  upper  incisors.  Pont  considers 
that  by  a  simple  calculation  the  deviations  from  the  normal  "breadth  of 
jaw"  can  be  fixed  in  every  phase  of  development.  If  I  have  rightly  un- 
derstood Korbitz's*  exceedingly  brief  and  in  many  places  vague  account 
of  the  method,  Pont  would  first  calculate  the  total  of  the  breadth  di- 
mensions of  the  four  upper  incisors.  He  then  multiplies  the  total  by  •*- 

o 

to  get  the  mutual  distance  of  the  bicuspids ;  by  —  to  get  that  of  the 

6 

molars.**  These  distances  appear,  to  judge  by  the  annexed  plate  (with 
scale  attached),  to  be  calculated  for  bicuspids  from  the  middle  of  the 
sulcus  on  the  masticatory  surface  of  the  tooth,  for  the  molars,  from  the 
point  on  the  tooth  where  the  anteropalatinal  and  the  border  surfaces  of 
both  buccal  protuberances  meet. 

*K6rbitz  does  not  give  the  source,  which  I  unfortunately  have  not  succeeded  in 
obtaining. 

100  100 

**Die  genauen  Zahlen   sind      'g  g.;   hexti.   (.)0_fi.      Korhitx   states  in  a  note  without 

saying  in  any  .way  how  these  exact  values  are  got. 
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io.S 

The  mutual  distance  of  the  bicuspids  =  — - — 

o 

io.S 
The  mutual  distance  of  the  molars  = 

o 

where  S  is  the  total  of  the  breadth  dimensions  of  the  four  upper  incisors. 
With  the  patient  in  question  the  calculation  is  as  follows: 

Left  Right  Corner  Tooth 

9.33  mm.  Large  I  9.0    mm.  L.       R. 

6.9     mm.  )          o      11  T  ( 6.7     mm.  8.2      8 

Small  I  1  , ;.,  0 

6.7    mm.  )  ( 6.66  mm.  8.2      8 

11.5     mm.)          six  years  molar  :I-33  mm.  8.1 

11.4    mm.)  (below) 

5=6.8+9.3+9.0+6.7 =3 1 .8 

The  calculated  mutual  distance  of  the  bicuspids  — '— =  39.75  mm. 

8 

The  corresponding  actual  mutual  distance  of  the  bicuspids*  on 

Model  I  Model  II  Model  III  Model  IV 

42.3  mm.  42.3  mm.  42.3  mm.  42.5  mm, 

Model  V  Model  VI  Model  VII 

43.3  mm.  43.3  mm.  45.8  mm. 

The  corresponding  actual  mutual  distance  of  the  molars  on 
Model  I  Model  II  Model  III  Model  IV 

56.6  mm.  56.6  mm.  57.4  mm.  57.4  mm. 

Model  V  Model  VI  Model  VII 

57.4  mm.  57.8  mm.  59.4  mm. 

Bonwill's   method,    revised   and   elaborated    by 

Bonwill's  Hawley,  gives  us  .even  the  possibility  of  calculating 

method.  the  normal  and  more  correctly  ideal  curve  of  the 

jaw  by  the  help  of   he  collective  breadth  dimensions 

of  the   front   teeth — here   the   central,   lateral   and   cuspid.     Hawley's 

schemata,  which  give  the  average  figure  of  about  one  hundred  measured 

"typicaj   jaws,"  allow  us  to  carry  out  this  calculation  in  those  cases 

where  only  one  or  two  of  the  permanent  teeth  have  erupted.     As  is 

known,  Bonwill,  practically  taken,  places  the  distance  from  the  central's 

medial  edge  to  the  cuspid's  lateral**  as  the  basis  for  a  very  complicated 

geometrical  figure  whose  well-known  construction  must  be  presupposed 

as  known  to  every  dentist.    The  resultant  curve  line  gives  according  to 

Bonwill,  Black  and  Hawley  the  most  ideal  jaw  curve,  along  which  one, 

either  by  marking  out  the  breadth  measurement  of  the  bicuspids  and 

*Not  quite  reliable  values  as  the  first  bicuspid  on  the  right  is  missing. 
**Properly  the  collective  breadth  of  the  central,  lateral  and  cuspid. 


molars  in  those  cases  where  the  bicuspids  have  come  forth  or  by  a  geo- 
metrically constructed  and  accurately  determined  transveral  axis  can 
measure  the  width  of  the  jaw  and  compare  it  with  the  corresponding 
width  of  jaw  in  the  cavity  of  the  mouth.  In  our  case  the  construction  is 
as  follows : 

Breadth  of  Central  Breadth  of  Lateral  Breadth  of  Cuspid 

L-  R-  L.  R.  L.  R. 

9-33  nim-        9-°  "«n-        6.9  mm.        6.66  mm.        8.2  mm.  8.0  mm. 

6.7  mm.        6.7    mm.        8.2  mm.  8.0  mm. 

Average  breadth  for  Central — 9.16  mm. 
Average  breadth  for  Lateral — 6.7  mm. 
Average  breadth  for  Cuspid — 8.1  mm. 

r=9. 164-6.7+8.1^23.96  mm. 

The  mutual  distance  of  the  six  years  molars,  calculated  according  to 
Hawley  is  44.2  (44.4)  mm.  from  the  one's  mediolingual  protuberance  to 
the  other's  corresponding  protuberance. 

The  corresponding  actual  distance  calculated  from  the  casts  which 
are  of  patient's  jaws,  are: 

Model  I  Model  II  Model  III  Model  IV 

48.5  mm.  48.5  mm.  49  mm.  49  mm. 

Model  V  Model  VI  Model  VII 

49.5  mm.  50.8  mm.  51.5  mm. 

See  table  I. 

I     have     been     endeavored     to    calculate     the 
Camper's  Camper*  facial  angle  given  in  the  majority  of  cranio- 

lfletb(fl  logical    measurements,   as   through   the   kindness   of 

Prof.  Hj.  Gronroos  I  succeeded  in  obtaining  an  ap- 
paratus constructed  by  Broca  for  that  purpose,  even  though  the  value  of 
the  angle  as  a  measurer  of  jaw  prognathy  can  be  questioned.  Accord- 
ing to  Camper  himself  the  angle  was  originally  only  intended  for  a  help 
in  the  study  of  human  races  and  their  prognathy.  With  regard  to  the 
lines  of  limitation  of  the  angle,  there  have  been  different  opinions;  but 
Camper  himself  appears  generally  to  have  allowed  it  to  be  limited  by  a 
facial  line  from  the  most  prominent  part  of  the  forehead  to  the  anterior 
edge  of  the  alveolar  process  of  the  upper  jaw  and  by  a  basal  line  from 
the  spina  nasatis  anterior  to  the  upper  edge  of  the  meatus  auditorius 
cxternus.  The  angle  is,  as  is  clearly  seen  from  the  literature  consulted, 
very  variable.  According  to  G.  Retzius  it  varies  in  the  craniums  of 
Swedish  persons  be'aveen  67°  and  75°.:::*  without  beinjj  able  to  s>'ive  re- 

*The  well-known  Dutch  anatomist  of  1770. 
**Max.  in  animals  (orangutang)  58°.    Usually  between  40°  and  SO0. 
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liably  the  actual  prognathy,  owing  to  the  fact  that  the  protruding  of  the 
forehead  is  decisive  for  the  one  leg  of  the  angle  and  thereby  to  a  con- 
siderable degree  for  its  size. 

As  little  as  the  Camper  angle,  can  other  cranium  angles  (Huxley's, 
Thering's,  Welber's  and  others)  be  considered  as  able  to  give  the  actual 
prognathy  in  that  they  are  all  subject  to  such  large  individual  changes 
that  there  can  hardly  be  found  in  them  some  circumstances  in  the  least 
degree  constant.  As  regards  Finnish  persons  the  Camper  angle  is  usu- 
ally 73°  to  74°,  while  in  the  patient  in  question  I  found  it  to  be  64°, 
measured  with  Broca's  instrument  and  about  65°  measured  according  to 
Matieu.  It  is  therefore  seen  with  desirable  clearness  that  the  angle  with 
regard  to  the  patient  in  question  is  abnormally  small,  under  the  minimum 
given  in  the  literature  consulted  by  i°  to  2°,  as  more  than  about  i°  can 
not  well  be  ascribed  to  faulty  observation. 

And  the  teeth!    How  are  they?    The  informa- 

tb<  teetb  ^on  &iyen   m  tne  literature  consulted  as   far  as  I 

in  Hcromegaly.         could  find,  is  very  scanty  in  this  connection.    As  far 

as  I  know,  only  Rose  has  published  more  exhaustive 

measurements  of  the  size  of  the  teeth,  breadth  of  the  palate  and  the  type 

of  face  which  are  founded  on  such  a  broad  basis  as  to  justify  certain 

general  conclusions.     I  cannot  deny  myself  the  pleasure  of  giving  one  of 

Rose's  final  tables  of  average  figures  as  material  for  comparison. 

As  is  known,  Rose  has  succeeded  in  demonstrating  that  "Langge- 
sichter"  have  the  largest  teeth  and  at  the  same  time  the  least  breadth  of 
palate.  The  broader  the  face  is,  the  smaller  the  teeth  and  the  broader 
the  palate. 

Cbt  Relation  between  tbe  Term  of  face,  Size  of  teetb  and  Breadth  of  Palate. 

(Measurements  carried  out  by  Dr.  C.  Rose,  comprising  98  soldiers 
of  the  Horse  Life  Guards,  Stockholm,  Sweden.)  (Average  facial  index 
87.30 


Breadth  of 


JS  K  « 
° 


i  . 

****•»  *  ° 

Form  of  Face  £  S  £ 

* 


Langgesichter  mit  Index  iiber.  .      90.0  28  8.46  10.52  39.0 

Mittelgesichter  mit  Index  iiber.  85-89.9  33  8.38  10.33  4°4 

Breitgesichter  mit  Index  iiber.  .80-84.9  33  8.30  10.32  40.1 

mit  Index  iiber.  .75-79.9  4  8.04  10.26  40.0 

All  soldiers  .......................  98  8.36  10.36  40.1 
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Patients  corresponding  measurements  are: 


Facial 
form 
Index 

Breath   of                                                               Breath  of 
palate  between  „       Bream  of                                lower  six 
the   upper      Central           Lateral                           years 
six   years                                                                       molars 

molars           L.        R.       L.          R.                L.                       R. 

I 

41.4   9.3     9     6.7     6.7     1  1.  4  mm.  11.33  mm. 

84.29 

II 

41.6                  6.9    6.66  1  1.  5  mm. 

(according 

III 

42.5 

to  unreduced 

IV 

42.5 

measure- 

V. 

.42.8 

ment) 

VI 

43-2 

VII 

43-5 

As  we  see  from  his  table  Rose  gives  as  the  maximum  breadth 
(largest  average  figure)  for  the  central  8.4  mm.  In  patient  we  find  the 
corresponding  breadth  is  9  to  9.3  mm.  For  the  six  years  molar  we  find 
in  patient  the  figure  11.4  as  against  Rose's  maximum  10.5  mm. 

From  the  above  an  acromegalous  upper  jaw  and  the  deviation  of  its 
teeth  from  normal  conditions  may  be  considered  to  have  been  illustrated 
as  far  as  possible,  but  how  are  the  conditions  in  the  lower  jaw? 

As  an  introduction  it  may  be  here  emphasized  that  in  the  winter 
189-1-1892,  therefore,  shortly  before  the  appearance  of  the  disease, 
patient  could  be  considered  to  be  orthognathic  even  if  he  was  able  to 
allow  the  front  teeth  of  the  lower  jaw  to  pass  beyond  those  of  the  upper 
jaw  when  chewing.  At  the  end  of  1898,  patient  showed  complete 
prognathy.  Once  this  commenced  it  developed  rapidly  to  end  in '  the 
enormous  deformation  shown  in  Model  VII.  See  Plate  III. 

Before  we  pass  on  to  compare  the  lower  jaw  and  its  teeth  with  those 
of  the  upper  jaw,  we  shall  make  a  few  remarks  on  Tables  I  and  IT  which 
give  an  idea  of  the  enormous  growth,  respecting  the  protruding  of  tHe 
lower  jaw  and  the  deformation  resultant  therefrom. 

The  distance  between  the  most  outstanding  points  of  the  condyles 
is 'in  patient  156  mm.  against  the  maximum  given  in  the  works  consulted 
135  and  average  120.5  (see  table  II).  The  distance  between  the  back 
angles  of  the  lower  jaw  is  again  129  mm.  (latest  measurement  132).  The 
works  consulted  give  as  a  maximum  119,  (patient  128)  as  average  102.9 
mm.  From  the  last  named  angle  to  the  condyle  we  have  in  patient  over 
90  mm.  which  fact,  compared  with  the  maximum  of  72  and' average  of 
58.4  in  the  works  consulted  gives  a  good  picture  of  the  colossal  height 
of  the  mandible.  With  regard  again  to  its  "length,"  we  find  the  figure 
122  mm.  representing  the  distance  from  the  back  angle  of  the  lower- jaw 
to' the  head  of  the  jaw.  This  value  exceeds  the  maximum  given  in  the 
works  consulted  by  19  mm.  The  average  shows  only  91.7  mm.  This 
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growth  in  the  horizontal  plane  will  appear  still  clearer  in  a  comparison 
with  the  uper  jaw,  about  which  later. 

If  we  finally  measure  the  size  of  the  lower  jaw,  the  tape  measurement 
from  the  one  angle  of  the  lower  jaw  to  the  other  along  the  lower  edge  of 
the  mandible,  we  get  the  figure  296  in  mm.  What  this  means  appears 
from  the  corresponding  maximum  given  in  the  literature  consulted  which 
only  mentions  220  mm.  with  an  average  of  194.8  mm.  The  above  given 
measurements  are  not  fully  comparable — we  must  remember  that  patient's 
measurements,  although  taken  with  the  exercise  of  the  greatest  possible 
pressure,  are  compared  with  measurements  taken  directly  on  skulls. 

I  have  also  endeavored  to  measure  the  back  angle  of  the  lower  jaw 
with  Broca's  instrument  constructed  for  that  purpose.  The  difficulty  of 
measuring  on  living  'material  is  in  this  case  very  great ;  the  instrument 
is,  as  is  known,  intended  for  craniological  measurements.  As  an  average 
value  for  my  repeated  measurements  of  the  angle  I  finally  fixed  129°. 
The  maximum  given  in  the  literature  consulted  is  138°,  the  average  value 
122.9° 

The  height  of  the  lower  jaw  in  the  sagittal  plane  is  40  mm.  (the 
distance  from  the  tip  of  the  chin  to  the  alveolar  edge  between  the  central 
incisors). 

Some  more  measurements  in  order  to  render  clearer  the  picture  of 
the  abnormal  size  of  the  lower  face,  in  relation  with  the  lower  jaw. 

The  upper  alveolar  radius,  according  to  Broca,  the  radius  measure- 
ment from  the  middle  of  the  aural  openings  to  the  upper  alveolar  edge 
is  in  patient  114  mm.  as  against  the  maximum  III  given  in  the  literature 
consulted  (average  value  100.7).  The  lower  alveolar  radius,  the  corre- 
sponding radius  measurement  to  the  lower  alveolar  edge,  is  129  mm.  as 
against  a  maximum  of  119  (average  value  106.1).  The  mental  radius, 
the  radius  measurement  to  the  chin — specially  decisive  for  us  in  this, 
connection — reaches  162  mm.  The  corresponding  maximum  given  in  the 
literature  consulted  is  only  135  mm.  (average  value  123.1).  The  tape 
measurement  from  the  middle  of  the  auditory  canal  to  the  tip  of  the  chin 
I  found  between  192  and  200  mm.  See  table  I. 

The  height  of  the  face  from  the  root  of  the  nose  to  the  chin  is  118 
mm.  The  maximum  in  the  literature  consulted  is  131  mm.;  the  average 
116.1.  Finally  the  facial  diagonal  from  the  root  of  the  nose  to  the  back- 
angle  of  the  lower  jaw  shows  139  mm.  as  against  a  maximum  of  143 
and  an  average  of  130.2  mm. 

I  take  the  liberty  to  remind  my  readers  that  all  these  measurements 
given  in  the  works  consulted  have  reference  to  living  normal  individuals 
(Finnish  persons). 
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Ill  order  to  get  a  final  picture  of  the  growth  of  the  lower  jaw,  resp. 
the  protruding  of  its  teeth,  we  shall  in  conclusion  allude  to  Table  II. 
which  shows  the  gradually  increasing  deformation  such  as  it  appears 
from  the  plaster  casts  of  patient's  set  of  teeth.* 

1  call  to  your  mind  the  fact  that  patient's  teeth  in  the  lower  jaw  in  the 
curve  comprise  those  of  the  upper  jaw— the  wisdom  tootrMo  a  certain 
degree  excepted. 

As  the  table  shows,  the  mutual  distance  of  the  corner  teeth  of  the 
lower  jaw  has  increased  by  2,5  mm.  during  the  time  covered  by  the  casts 
of  the  jaw  (from  April,  1906  to  May,  1910)  ;  the  mutual  distance  of  the 
anterior  bicuspids  again  by  3.4  mm.  Both  these  cross  axes  have  increased 
somewhat  similarly.  The  distance  from  the  lower  wisdom  tooth  to  the 
lower  central  incisor  on  the  opposite  side  has  increased  by  4.2  mm.  If 
we  examine  the  displacement  in  the  sagittal  plane  between  the  biting 
surfaces  of  the  upper  and  lower  incisors,  we  find  the  difference  is  7.4  mm. 
in  other  words  the  distance  has  increased  by  77.08%,  therefore,  by  more 
than  24  °f  the  distance  at  the  commencement  of  observation.  The  dis- 
placement in  the  sagittal  plane  is  further  made  clearly  the  growth  which 
the  distances  from  the  upper  six  years  molar  to  the  lower  central  incisor 
on  the  opposite  side  as  well  as  to  the  cusp  of  the  corner  tooth  on  the 
same  side  show.  In  the  former  case  we  note  a  growth  of  7.6  mm.  on  the 
left  side,  and  of  7  mm.  on  the  right  side. .  In  the  latter  case  again  the 
increase  in  length  is  on  the  left  6.8  mm.,  on  the  right  4.4  mm.  The 
difference  between  the  condition  on  the  left  and  on  the  right  sides  is  to  bt 
explained  that  the  lower  jaw  has  "slipped"  somewhat  to  the  right,  which 
even  appears  from  the  6th  and  7th  paragraphs  in  the  table.  The  distances 
between  the  upper  corner  tooth  and  the  lower,  in  relation  with  the  lower 
anterior  bicuspid  (on  the  same  side)  decrease  in  some  degree  on  the  right 
side  in  the  three  last  models,  at  the  same  time  as  the  corresponding 
measurements  increase  on  the  right  side.  The  explanation  of  this  is  in 
my  opinion  obvious.  The  only  remaining  molar  in  the  lower  jaw  (the 
wisdom  tooth  to  the  right)  which  alone  bears  the  whole  of  the  bite,  Iris 
been  gradual^  shifted  by  the  growth  of  the  jaw  beyond  the  teeth  in  the 
upper  jaw  "articulating"'  against  it  (7+  and  partly  6-(-)  in  consequence 
whereof  on  every  biting  together  a  pressure  arose  which  partly  shifted 
the  tooth,  partly  strove  to  turn  the  lower  jaw  out  of  its  normal  path  and 
which  pressure  thus  gradually  acted  upon  the  point  of  the  jaw  itself. 

In  order  to  facilitate  mastication  to  some  degree,  and  if  only  slightly. 

*As  appears  from  the  figures  on  plate  II,  there  remain  of  patient's  masticators 
in  the  lower  jaw  to  the  left  only  bicusp.  1,  to  the  right  hicusp.  T  and  II  and  the 
wisdom  tooth.  Above  birnsp.  I  has  been  extracted. 


heighten  the  bite  and  thereby  apportion  the  masticatory  pressure,  I  pro- 
posed to  patient  in  the  spring  of  1908,  a  removable  prothesis  for  the  lower 
jaw.  This  was  made  and  acted  satisfactorily  for  half  a  year,  when  by 
reason  of  the  constantly  increasing  process  of  deformation  it  had  to  be 
reconstructed  in  order  to  serve  its  purpose.  After  a  time  the  prothesis 
had  to  be  made  afresh.  This  condition  of  things  continued  until  patient's 
death. 
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nerve  Blocking. 


By  BION  R.  EAST,  D.D.S.,  Detroit,  Mich. 

Since  Dioscricles  of  Anazarba  in  Cilicia,  the  body  physician  of  Nero, 
wrote  the  first  materia  medica  in  the  year  77-78  A.  D.,  and  described  a 
local  anesthetic  in  which  the  active  agent  seems  to  have  been  carbolic 
acid,  man  has  been  striving  to  find  some  method  in  which  a  drug  or  drugs 
could  be  used  to  eliminate  pain. 

It  is  small  wonder  that  local  anesthesia  is  not  spoken  of  during  the 
Middle  Ages,  when  a  mixture  of  vinegar  and  a  certain  stone  which,  due 
to  the  cold  produced  when  applied  to  the  skin,  was  the  only  method 
known. 

Little  is  said  of  local  anesthetics  in  medical  literature  until  1856-7, 
when  Richet  and  Sir  Ben  Richardson  made  use  of  the  evaporation  of 
ether  to  produce  local  anesthesia,  as  is  still  practiced  to  a  small  extent 
to-day. 

In  1855  cocain  was  extracted  from  leaves  of  the 
Early  UfC  cocoa  plant,  but  its  anesthetizing  properties  were  not 

OT  Ctcala.  known  until  1859,  when  Nieman  noticed  that  when 

he  held  the  leaves  in  his  mouth  his  lips  and  tongue 
became  numb.  This  may  be  said  to  be  the  beginning  of  local  anesthesia ; 
however,  it  was  not  until  1884  that  cocain  was  used  hypodermatically 
for  local  anesthesia.  In  this  year  Roller  gave  a  d'emonstration  before 
a  congress  of  ophthalmologists  in  Europe  of  the  properties  of  the  remark- 
able drug.  Its  use  became  almost  universal  at  once,  and  the  much  longed 
for  panacea  seemed  to  be  found  at  last.  With  the  slight  pharmacological 
knowledge  of  cocain  known  at  that  time  it  is  not  startling  that  those 
using  it  were  brought  up  with  a  start  when  the  fatalities  became  known. 
Halsted  in  1885  described  a  method  of  injecting  cocain  into  the  inferior 
dental  nerve  to  produce  anesthesia  in  an  area  removed  from  the  immedi- 
ate field  of  operation,  and  to  him  goes  the  honor  of  being  the  father  of 
conductive  anesthesia  or  nerve  blocking. 

The  power  of  cocain  to  anesthetize  was  known  to  all,  but  its  toxic 
effect  soon  became  known,  too,  and  the  use  of  the  drug  fell  into  dis- 


repute  in  the  hands  of  the  more  careful  operators,  until  Schleih  introduced 
his  method  of  infiltrating  a  weak  solution  of  cocain  through  the  tissue. 
Local  anesthesia  did  not  come  into  its  glory  until  Braun  combined  the 
small  dose  of  cocain  with  the  extract  of  the  suprarenal  gland. 

Cocain  in  combination  with  adrenalin  or  supra- 
Ctcallt  and  renin    is    not    without    danger,    as    all   of   you    who 

JldrtMliROr  have  great  experience  can  testify.     "In  no  instances 

Suprarciln.  is  it  justifiable  to  speak  of  cocain  mixtures  as  harm- 

less in  their  application;  therefore,  the  greatest  care 
is  needed,  as  the  effect  of  cocain  on  the  entire  organism,  especially  the 
central  nervous  system,  must  be  realized  constantly.  I  collected  records 
of  a  great  many  cases  in  which  serious  sequelae  from  this  drug  were 
noted,  even  disturbances  of  the  functions  of  the  brain  in  the  form  of 
sexual  affections."  (Ritter.) 

It  is  the  result  of  cases  such  as  Ritter  has  ob- 
SllbStitUtlOlt  served  that  has  prompted  the  investigation  of  Von 

T«F  Cocain.  Heyden,    who   introduced   Alpha   and    Beta   eucain ; 

Fourneau,  stovain;  Tauber,  halocain;  Giesel,  tropo- 
cain,  and  Einhorn,  novocain.  These  drugs  have  all  been  used  as  a  sub- 
stitution for  cocain  with  more  or  less  success,  but  all  have  their  bad 
features  with  the  exception  of  the  last,  novocain. 

Novocain    is    a    synthetic   chemical,   the    hydro- 
nopocain.  chloride  of  p.  aminobenzo\  Idiethyleminoethalol,  melt- 

ing point  156  degrees  C.  It  can  be  heated  without 
harming  to  120  degrees  C.  It  dissolves  in  equal  parts  of  cold  water. 
Alkalies  and  their  salts  precipitate  novocain  in  the  form  of  an  oil,  which 
soon  solidifies  in  the  form  of  crystals. 

This  is  true  of  cocain  as  well,  and  accounts  for  many  failures  with 
local  anesthesia.  (When  syringes  boiled  in  water  containing  sodium 
bicarbonate.)  Novocain  is  non-irritating,  rational  doses  having  no  effect 
upon  the  respiration  or  circulation.  It  does  not  destroy  accommoda- 
tions when  placed  in  the  eye,  a  fact  of  no  interest  to  the  dentist,  but  ap- 
preciated by  the  ophthalmologist. 

Novocain,  more  than  any  other  drug  used  as  a  local  anesthetic,  should 
be  combined  with  an  agent  which  has  the  property  of  contracting  the 
blood  vessels  in  the  area  of  injection.  When  this  is  done  the  local  anes- 
thesia is  increased,  hemorrhage  lessened  and  the  toxic  effect  reduced  to 
the  minimum.  These  drugs  are  obtained  from  two  sources,  first,  ,bv  the 
extraction  of  the  active  blood  pressure  principle  of  the  suprarenal  gland 
of  the  sheep.  Second,  by  a  process,  the  drug  is  prepared  synthetically 
from  chemicals.  The  later  would  appear  to  be  the  most  desirable  method, 
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as  there  would  be  less  danger  of  contamination.  Synthetic  suprarenin  is 
the  most  active  chemical  known,  being  active  in  such  small  proportions 
as  i  in  100,000.  The  high  toxicity  of  suprarenin  accounts  for  many  un- 
favorable symptoms  after  a  local  anesthetic  has  been  used  which  are 
usually  charged  to  novocain  or  cocain. 

For   some   cases   of    intra-oraf  surgery,   cavity 

Deroi  Blockiifl.         preparation  and  operations  on  the  dental  pulp,  nerve 
blocking  is  indicated  and  can  be  used  most  advan- 
tageously. 

The  drugs  and  the  solutions  used  as  a  vehicle 
Dnifl.  f°r  carrying  the  drugs  into  the  tissue  are  most  im- 

portant. Cocain  is  still  the  drug  indicated  where 
nerve  endings  are  being  anesthetized,  but  where  a  nerve  trunk  is, to  be 
blocked  a  2  per  cent,  solution  of  novocain  is  indicated.  The  novocain 
should  be  diluted  to  2  per  cent,  by  the  addition  of  Ringer  solution.  To 
this  solution  is  now  added  sufficient  adrenalin  or  synthetic  suprarenin  to 
make  the  strength  one  in  2,500. 

There  is  some  question  as  to  the  relative  stability  of  synthetic  su- 
prarenin and  the  animal  product.  It  has  been  claimed  that  the  synthetic 
preparation  is  the  more  resistant  to  heat;  however,  in  some  recent  ex- 
periments carried  on  in  the  research  laboratories  of  Parke,  Davis  & 
Co.,  it  was  found  that  adrenalin  retained  its  properties  when  heated  in  a 
series  of  tests  longer  than  did  the  synthetic  preparation. 

Whether  you  use  adrenalin  or  the  synthetic  preparation  does  not 
matter  as  much  as  if  you  use  one  which  is  pure  and  free  from  deteriora- 
tion. With  this  in  view,  a  separate  solution  should  be  made  for  each 
injection,  using  drugs  in  the  form  of  dispensing  tablets.  Suprarenin  or 
adrenalin  should  not  be  kept  in  liquid  form.  If  a  tablet  containing  ad- 
renalin or  suprarenin  appears  discolored  it  should  be  discarded,  as 
deterioration  has  taken  place.  A  tablet  containing  sodium  chloride  should 
not  be  used,  as  the  salt  absorbs  enough  moisture  from  the  atmosphere  to 
deteriorate  the  adrenalin  contained  in  the  tablet  if  the  bottle  is  not  kept 
securely  corked. 

Any  solution  injected  into  the  organism  should 
be  perfectly  isotonic.    This  is  an  undebatable  point ; 
otherwise  we  have  a  disturbance  in  the  cells  and  the 
result  may  be  necrosis  or  some  other  unfavorable 
result.     The   solution   used   to  dissolve   the   tablets 
should  also  be  as  near  the  formula  of  the  blood  plasma  as  possible.   Nor- 
mal salt  solution  (sodium  chloride)  does  not  meet  this  requirement,  the 
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blood  also  containing  the  salts  of  calcium  and  potassium.  It  has  been 
found  that  a  turtle's  heart  will  continue  to  beat  for  an  indefinite  period 
of  time  when  placed  in  aqua  distUata,  but  stops  when  placed  in  normal 
salt  solution  (sodium  chloride),  but  when  traces  of  calcium  and  potassium 
are  added  the  heart  will  resume  its  beating.  This  seems  to  be  proof  enough 
that  when  the  salts  of  sodium  are  unsupported  by  calcium  and  potassium 
the\  have  a,  marked  toxic  action  upon  the  organism.  With  this  fact  in 
mind,  sodium  chloride  solution  should  not  be  used  as  a  vehicle  for  con- 
veying the  local  anesthetic  into  the  organism.  Ringer  solution  contains 
sodium  and  potassium  chloride  and  sodium  bicarbonate  in  the  correct 
proportions.  The  bicarbonate  should  be  eliminated,  as  novocain  and 
cocain  are  incompatible  with  alkalis. 

The  calcium  salts  play  a  very  important  part  in  our  health.  They  are 
absolutely  necessary  in  small  proportions  to  produce  the  clotting  of  the 
blood.  I  have  not  experienced  post-operating  hemorrhage  after  operating 
to  the  same  extent  since  using  modified  Ringer's  solution  instead  of 
sodium  chloride  for  the  injection.  Phagocytosis  is  increased  and.  not 
impaired,  as  in  the  case  of  sodium  chloride.  These  facts  play  an  im- 
portant part  in  cases  of  infection  where  it  has  been  found  that  the  case 
heals  more  rapidly.  Edema  decreased  and  the  patient  generally  toned  by 
the  addition  of  calcium  ions  to  the  injected  solution. 

Place  the  proper  quantity  of  novocain  and  su- 
Prtparation  prarenin  in  a  sterile  porcelain  or  silver  evaporating 

Of  Solution.  dish  and  add  sufficient  Ringer  solution  to  make  a 

2  per  cent,  solution  of  novocain  (Yz  grain  of  novo- 
cain to  i  cc.).  Place  over  flame  and  boil  one  minute.  Draw  into  sterile 
syringe  at  once. 

The  syringe  used  should  be  easily  sterilized  and 
Tiwfrumtntf.  durable,  having  no  leather  or  rubber  washers  or  pack- 

ing to  contaminate  the  solution.  I  know  of  only  two 
that  fill  these  requirements:  the  Fisher  and  the  Novo  Special,  manufac- 
tured by  the  Imperial  Co.  The  needles  used  are  most  important.  Many 
men  prefer  iridio-platinum  needles ;  however*,  the  writer  prefers  a  sharp 
steel  needle,  such  as  the  Schimmel. 

Nerve  blocking  is  particularly  adapted  for  use 

technique.  m  the  mandible.     The  teeth  of  the  lower  jaw  are 

supplied  with  the  sense  of  touch  through  the  mandi- 

bular  division  of  the  fifth  or  trifacial  nerve.     This  nerve  communicates 

with  the  inferior  teeth  by  passing  through  the  inferior  dental  canal  which 

runs  inside  the  hard,  non-porous  body  of  the  mandible  nearly  to  the 

median   line.     This   physical   condition  of  the  bone   accounts   for  un- 
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successful  efforts  to  anesthetize  any  of  the  six  inferior  posterior 
teeth  by  infiltrating  a  local  anesthetic  in  the  gum  tissue  around  them. 
The  inferior  dental  nerve  enters  the  inferior  dental  canal  at  the  inferior 
foramen  on  the  lingual  side  of  the  ramus.  At  this  point  a  proper  quantity 
of  local  anesthetic  will  anesthetize  the  six  posterior  teeth  in  from  five 
to  twenty  minutes  time,  the  condition  lasting  from  one  to  three  hours, 
during  which  time  cavities  may  be  prepared  and  pulps  removed  pain- 
lessly. At  times,  when  operating  upon  molars,  anesthesia  will  not  be 
complete,  due  to  communication  through  the  buccinator  nerve.  A  few 
drops  of  anesthetic  placed  in  the  buccal  gum  will  overcome  this.  If 
anesthesia  of  bicuspids  and  cuspids  is  not  complete  after  an  injection  into 
the  pterygo-mandibular  space,  an  injection  into  the  mental  foramen  on  the 
opposite  side  is  required.  For  anesthesia  of  all  the  inferior  teeth,  inject 
into  each  inferior  dental  foramen. 

Wash  or  spray  mouth  with  an  antiseptic;  touch 

tecbiiauc  ftr  TnilCtlOl  ^ie  mucous  membrane  with  iodin  at  the  point  of  the 
lito  Inferior  needle's  entrance.  This  point  is  just  back  of  and  one- 

ItHtal  TOMWCn.  third  inch  above  the  last  molar.  Place  the  syringe 
over  the  first  bicuspid  on  the  opposite  side  of  the  jaw 
and  insert  the  needle  at  the  point  prepared  until  the  internal  oblique  line 
is  felt,  then  follow  the  bone  as  closely  as  possible  until  the  needle  has  been 
inserted  nearly  to  the  hub  (the  needle  being  one  and  five-eighths  inches, 
Schimmel).  At  this  point  deposit  2  cc.  of  the  solution,  blocking  the 
lingual  nerve. 

The  mouth  is  prepared  as  before.     Insert  the 
techilauc  of  needle  at  the  muscle  line  below  the  first  bicuspid, 

HUltal  Injection.  going  down  and  slightly  back,  depositing  one  cc.  of  a 
2  per  cent,  solution.  When  the  lip  on  the  side  of 
the  pterygo-mandibular  injection  becomes  anesthetized,  it  is  safe  to  begin 
operating  on  the  teeth.  Always  caution  children  against  biting  their 
lips,  as  they  may  injure  the  tissues  without  pain  to  themselves.  The 
four  inferior  incisors  may  be  anesthetized  by  infiltrating  one  cc.  of  a 
2  per  cent,  solution  near  the  apex  of  the  tooth  to  be  operated  upon  on  the 
labial  side. 
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